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ABSTRACT 


Performance  tests  were  conducted  on  a  production  OH-58A  helicopter 
to  determine  compliance  with  performance  guarantees  outlined  in  the 
detail  specification  and  approved  revisions,  and  also  to  provide 
information  for  the  operator's  manual.  Testing  was  performed  by  the 
US  Army  Aviation  Systems  Test  Activity,  Edwards  Air  Force  Base,  Cali¬ 
fornia,  during  the  period  between  19  August  1969  and  13  January  1970. 
The  testing  consisted  of  99  flights  totaling  62.5  productive  hours. 

The  OH-58A  met  or  exceeded  all  of  the  contractual  performance  guaran¬ 
tees.  The  engine  inlet  loses  with  the  particle  separator  installed 
exceeded  the  limits  of  the  detail  specification.  A  single  flight  at 
cold  temperatures  indicated  that  level  flight  performance  is  signifi¬ 
cantly  affected  by  compressibility.  Although  all  contractual  hover 
performance  guarantees  were  met,  the  helicopter  could  not  hover  out  of 
ground  effect  on  a  95°F  day  at  gross  weights  greater  than  2930  pounds 
with  the  particle  separator  installed.  Under  moderate  temperature 
conditions,  the  performance  capabilities  of  the  OH-58A  are  satisfactory 
for  mission  accomplishment.  It  is  recommended  that  consideration  be 
given  to  increasing  the  utility  of  the  OH-58A  by  installing  a  more 
powerful  engine. 


FOREWORD 


Throughout  the  performance  evaluation,  technical  support  was  pro¬ 
vided  under  contract  by  the  airframe  manufacturer.  Bell  Helicopter 
Company,  Fort  Worth,  Texas;  and  the  engine  manufacturer,  Allison 
Division  of  General  Motors  Corporation,  Indianapolis,  Indiana. 
Instrumentation  calibration,  emergency  fire  fighting,  scientific 
photography  and  medical  support  were  provided  by  the  US  Air  Force 
Flight  Test  Center,  Edwards  Air  Force  Base,  California. 
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INTRODUCTION 


BACKGROUND 

1.  In  1967,  the  US  Army  Aviation  Systems  Test  Activity  (USAASTA) 
conducted  a  preliminary  evaluation  of  a  production  Model  206A 
(JetRanger)  helicopter  manufactured  by  Bell  Helicopter  Company. 

A  contract  was  awarded  to  Bell  Helicopter  Company  in  1968  to  pro¬ 
duce  for  the  US  Army  a  Light  Observation  Helicopter  (LOH)  desig¬ 
nated  the  0H-58A.  Authority  for  USAASTA  to  conduct  engineering 
flight  tests  of  a  production  0H-58A  was  issued  by  the  Project 
Manager,  US  Army  Materiel  Command  in  a  test  directive  7  August  1968 
(ref  1,  app  I).  Performance  tests  were  conducted  at  Edwards  Air 
Force  Base,  California,  and  at  auxiliary  test  sites  near  Bakers¬ 
field  and  Bishop,  California. 


TEST  OBJECTIVES 


2.  The  objectives  of  the  test  program  were  as  follows: 

a.  To  determine  compliance  with  detail  specification  guarantees 
(ref  2,  app  I). 

b.  To  provide  performance  data,  with  and  without  the  XM27E1 
armament  system  installed,  for  incorporation  into  the  operator's 
manual  and  other  publications. 


DESCRIPTION 


3.  The  0H-58A  Light  Observation  Helicopter  employs  a  single  main 
rotor  and  an  antitorque  tail  rotor  of  the  two-bladed,  semirigid, 
teetering  type.  The  tail  rotor  also  has  a  delta-three  coupling.  The 
cockpit  provides  side-by-side  seating  for  a  crew  of  two  (pilot  and 
copilot/observer),  and  the  cargo  compartment  has  provisions  for  two 
passengers.  Dual  flight  controls  are  provided.  The  cyclic  and  col¬ 
lective  controls  are  of  the  hydraulically  boosted,  irreversible  type, 
and  the  antitorque  control  is  unboosted.  The  main  landing  gear  is 
of  the  fixed,  energy-absorbing  skid  type.  The  helicopter  is  powered 
by  an  Allison  T63-A-700  free  gas  turbine  engine  with  a  takeoff  power 
rating  of  317  shaft  horsepower  (shp)  under  sea-level  (SL) ,  standard- 
day,  uninstalled  conditions.  The  main  transmission  has  a  rating  of 
270  shp  (maximum  continuous)  with  a  takeoff  power  limit  of  317  shp 
(5-minute  rating).  More  detailed  aircraft  information  may  be  found 
in  appendix  II. 
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4.  The  XM27E1  armament  sysLem  consists  of  one  XM134  high-rate 
7.62  millimeter  (mm)  gun  (GAU-2B/A)  with  mount,  feed  system  and 
ammunition  boxes,  and  one  XM70K1  sight  for  pilot  operation.  The 
weapon  system  is  mounted  on  the  left  side  of  the  helicopter  near 
the  longitudinal  center  of  gravity  (eg).  The  XM134  gun  is  adjust¬ 
able  in  elevation  from  5  degrees  above  to  20  degrees  below  waterline 
zero  and  is  operated  by  either  the  pilot  or  copilot/observer. 


SCOPE  OF  TEST 


5.  The  OH-58  was  evaluated  with  respect  to  its  guaranteed  mission 
capabilities  as  defined  in  the  detail  specification.  The  flight 
restrictions  and  operating  limitations  observed  during  this  eval¬ 
uation  were  as  specified  in  the  Federal  Aviation  Administration  (FAA) 
approved  operator's  manual  with  exceptions  specifically  approved  by 
the  US  Army  Aviation  Systems  Command  (USAAVSCOM). 

6.  Performance  tests  were  conducted  in  both  the  armed  and  unarmed 
configurations,  primarily  with  all  doors  installed.  In  order  to 
determine  the  effect  of  door  removal  on  level  flight  performance, 
tests  were  also  conducted  in  the  armed  configuration  with  various 
door  combinations.  Gross  weight  was  varied  from  the  lightest  obtain¬ 
able  to  the  maximum  design  weight.  A  mission  eg  location  at  an 
approximate  fuselage  station  (FS)  of  107  inches  was  used  for  all 
tests  except  for  two  level-flight  speed-power  polars  that  were  flown 
to  determine  the  effect  of  eg  change.  Additional  tests  were  con¬ 
ducted  to  determine  the  increase  in  power  required  for  level  flight 
with  sideslip,  as  well  as  level  flight  at  higher  main  rotor  tip  Mach 
numbers.  One  flight  was  conducted  with  the  particle  separator  removed 
in  order  to  determine  the  difference  in  engine  inlet  losses.  All 
other  tests  were  flown  with  the  particle  separator  installed. 

7.  A  total  of  99  flights  were  conducted,  consisting  of  62.5  produc¬ 
tive  hours,  at  Edwards  Air  Force  Base,  Bakersfield,  and  Bishop,  Cali¬ 
fornia. 


METHODS  OF  TEST 


8.  Flight  test  methods  used  for  data  acquisition  are  briefly 
described  in  each  subtest  section  of  this  report  and  also  in  the 
test  plan  (ref  3,  app  I).  Appendix  III  outlines  the  reduction 
methods  used  to  analyze  and  evaluate  the  data  in  order  to  deter¬ 
mine  performance  capabilities  and  compliance  with  contractual  guar¬ 
antees.  All  tests  were  conducted  under  nonturbulent  atmospheric 
conditions  to  preclude  uncontrolled  disturbances  influencing  the 
results . 


2 


4.  The  XK27E1  armament  system  consists  of  one  XM134  high-rate 
7.62  millimeter  (mm)  gun  (GAU-2B/A)  with  mount,  feed  system  and 
ammunition  boxes,  and  one  XM70F.1  sight  for  pilot  operation.  The 
weapon  system  is  mounted  on  the  left  side  of  the  helicopter  near 
the  longitudinal  center  of  gravity  (eg).  The  XM134  gun  is  adjust¬ 
able  in  elevation  from  5  degrees  above  to  20  degrees  below  waterline 
zero  and  is  operated  by  either  the  pilot  or  copilot/observer. 


SCOPE  OF  TEST 

5.  The  OH-58  was  evaluated  with  respect  to  its  guaranteed  mission 
capabilities  as  defined  in  the  detail  specification.  The  flight 
restrictions  and  operating  limitations  observed  during  this  eval¬ 
uation  were  as  specified  in  the  Federal  Aviation  Administration  (FAA) 
approved  operator's  manual  with  exceptions  specifically  approved  by 
the  US  Army  Aviation  Systems  Command  (USAAVSCOM). 

6.  Performance  tests  were  conducted  in  both  the  armed  and  unarmed 
configurations,  primarily  with  all  doors  installed.  In  order  to 
determine  the  effect  of  door  removal  on  level  flight  performance, 
tests  were  also  conducted  in  the  armed  configuration  with  various 
door  combinations.  Gross  weight  was  varied  from  the  lightest  obtain¬ 
able  to  the  maximum  design  weight.  A  mission  eg  location  at  an 
approximate  fuselage  station  (FS)  of  107  inches  was  used  for  all 
tests  except  for  two  level-flight  speed-power  polars  that  were  flown 
to  determine  the  effect  of  eg  change.  Additional  tests  were  con¬ 
ducted  to  determine  the  increase  in  power  required  for  level  flight 
with  sideslip,  as  well  as  level  flight  at  higher  main  rotor  tip  Mach 
numbers.  One  flight  was  conducted  with  the  particle  separator  removed 
in  order  to  determine  the  difference  in  engine  inlet  losses.  All 
other  tests  were  flown  with  the  particle  separator  installed. 

7.  A  total  of  99  flights  were  conducted,  consisting  of  62.5  produc¬ 
tive  hours,  at  Edwards  Air  Force  Base,  Bakersfield,  and  Bishop,  Cali¬ 
fornia. 


METHODS  OF  TEST 


8.  Flight  test  methods  used  for  data  acquisition  are  briefly 
described  in  each  subtest  section  of  this  report  and  also  in  the 
test  plan  (ref  3,  app  I).  Appendix  III  outlines  the  reduction 
methods  used  to  analyze  and  evaluate  the  data  in  order  to  deter¬ 
mine  performance  capabilities  and  compliance  with  contractual  guar¬ 
antees.  All  tests  were  conducted  under  nonturbulent  atmospheric 
conditions  to  preclude  uncontrolled  disturbances  influencing  the 
results. 
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9.  An  OH-ofiA  helicopter  (S/N  68-16693)  was  equipped  with  sensitive, 
calibrated  instrumentation.  A  detailed  list  of  the  test  instrumen¬ 
tation  is  presented  in  appendix  IV.  Photographs  of  the  cockpit  and 
cabin  instrumentation  are  found  in  appendix  V.  Qualitative  pilot 
comments  were  used  to  aid  in  the  analysis  of  data  and  to  assist  in 
the  overall  assessment  of  the  performance  characteristics  of  the 
0H~r>8A. 


CHRONOLOGY 


10.  The  chronology  of  the  011-58A  test  program  is  as  follows: 


Test  directive  issued 
Test  plan  submitted  (revised) 
Test  plan  approved 
Test  aircraft  received 
Tests  started 

Calibrated  engine  installed 

Tests  completed 

Draft  report  submitted 


7  August  1968 
May  1969 
July  1969 
3  July  1969 
18  August  1969 
23  August  1969 
13  January  1970 
May  1970 
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RESULTS  AND  DISCUSSION 


GENERAL 


11.  Test  results  indicate  that  the  performance  capabilities  of  the 
0H-58A  helicopter  are  satisfactory  for  mission  accomplishment  under 
moderate  temperature  conditions.  At  cold  temperatures  and  high 
advancing  tip  Mach  numbers,  compressibility  effects  significantly 
decrease  the  level  flight  performance.  On  a  hot  day  (95°F),  the 
0H-58A  helicopter  lacks  the  power  available  for  out  of  ground  effect 
(OGE)  hover  capability  at  gross  weights  greater  than  2930  pounds. 

All  detail  specification  performance  guarantees  were  met  or  exceeded. 
Guarantee  compliance  was  based  on  fuel-flow  and  power-available  data 
presented  in  the  T63-A-700  engine  model  specification  (ref  4,  app  I) 
without  the  particle  separator  installed.  This  particle-separator- 
removed  condition  was  a  contractual  agreement  defined  in  the  detail 
specification.  Definitions  of  configuration  I  and  II  gross  weights, 
which  were  used  for  all  of  the  guarantee  compliances,  are  summarized 
in  table  1.  Table  2  summarizes  performance  guarantee  results  at 

354  rotor  rpm  based  on  the  engine  inlet  losses  without  the  particle 
separator  installed. 

12.  The  test  data  that  are  presented  in  appendix  VI  represent  conditions 
with  the  particle  separator  installed,  except  for  five  plots  which 
were  used  for  guarantee  compliance  and  are  indicated  by  the  nota¬ 
tion  "particle  separator  removed." 
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Table  1.  Guarantee  Gross  Weights. 


Item 

Weight 

(lb) 

Configuration  I1 

Configuration  II2 

Guaranteed  empty  weight 

1586 

1586 

1586 

Crew  of  two 

400 

400 

400 

Engine  oil 

10 

10 

10 

Removable  armor 

112 

112 

112 

Armor  chest  protectors 

30 

30 

30 

Mission  equipment 

170 

170 

170 

XM27E1  armament  system 

106 

0 

106 

2000  rounds  of  ammunition 

128 

0 

128 

Fuel 

— 

3443.9 

4417 .8 

Total  gross  weight 

2752 

2960 

Observation  mission. 

Scout  mission. 

3 Fuel  required  for  a  260  nautical  air  mile  range,  sea  level,  standard 
day,  particle  separator  removed;  10  percent  of  initial  fuel  for 
reserve,  takeoff  fuel  allowance  consisting  of  2-minute  fuel  at 
normal  rated  power  (conditions  as  defined  in  ref  2,  app  I). 

4Same  conditions  as  footnote  3  above  except  for  a  230  nautical  air 
mile  range. 
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Table  2.  Performance  Guarantee  Summary 
(Particle  Separator  Removed). 


Configuration  I1 

Item 

Guaranteed 

Test  Results 

FAA  certified  VN£2 , 
sea  level,  standard  day 

120  KCAS 3 

123  KCAS 

Power  required,  110  KTAS4  , 
sea  level,  standard  day 

255  slip 

246  slip 

t.aximum  rate  of  climb  at 

MRP5,  sea  level,  standard  day 

1500  fpm6 

1815  fpm 

Hover  ceiling  at  MRP,  OGE, 

95°F  day 

2000  ft 

2240  ft 

Hover  ceiling  at  MRP,  IGE7 , 

4-foot  skid  height,  95°F  day 

5000  ft 

5030  ft 

Range  at  sea  level,  standard 
day 

260  NAMT8 

260  NAMT 

Endurance  at  sea  level, 
standard  day 

3.0  hrs 

3.63  hrs 

Configuration  II9 

Range  at  sea  level,  standard 
day 

230  NAMT 

230  NAMT 

Hover  ceiling  at  MRP,  OGE, 
standard  day 

6000  ft 

6270  ft10 

Observation  mission  gross  weight  calculated  to  be  2752  pounds. 
2Never  exceed  airspeed. 

3Knots  calibrated  airspeed. 

4Knots  true  airspeed. 

5Military  rated  power. 

6Feet  per  minute. 

7In  ground  effect. 

®Nautical  air  miles  traveled. 

9Scout  mission  gross  weight,  XM27E1  gun  system  installed,  calculated 
to  be  2960  pounds. 

10 Extrapolated  from  test  data. 
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PERFORMANCE  CHAR-VCTER1S  TICS 


Takeoff  Performance 

13.  Takeoff  performance  tests  were  conducted  Lo  determine  the  total 
disl mce  required  to  clear  a  50-foot  obstacle  under  conditions  where 
the  OH-58A  cannot  accomplish  .1  vertical  takeoff.  Test  results  are 
presented  in  figures  2  through  5,  appendix  VI,  and  are  summarized 
in  figure  1.  All  takeoffs  were  initiated  from  a  stabilized  2-foot 
hover  skid  height.  Because  of  the  limited  time  available  for  this 
evaluation,  only  the  level  acceleration  takeoff  method  was  used. 

This  was  qualitatively  determined  to  be  the  optimum  method  for  all 
operating  conditions.  Under  conditions  of  large  power  margins  (excess 
power  available  over  power  required),  the  climb  acceleration  takeoff 
method  requires  a  high  degree  of  pilot  skill  and  proficiency  incon¬ 
sistent  with  normal  operational  requirements.  During  the  takeoff 
tests,  regardless  of  method,  increased  pilot  attention  was  required 
in  order  to  maintain  the  desired  power  setting  without  exceeding  the 
maximum  takeoff  power  (TOT)  limit  (749°C). 

Hover  Performance 


14.  The  hover  performance  capabilities  of  the  OH-58A  were  evaluated 
ICE  and  OGE  at  various  skid  heights  and  gross  weights,  both  in  the 
clean  (unarmed)  and  armed  configurations.  All  hover  performance 
data  were  collected  using  the  tree-flight  method.  A  premeasureri, 
weighted  cord  was  attached  to  che  skid  to  precisely  determine  height 
above  the  ground.  The  hover  performance  capabilities  are  summarized 
and  presented  in  figures  6  and  7,  appendix  VI,  as  plots  of  hover 
capabilities  based  on  gross  weight,  skid  height  and  pressure  alti¬ 
tude  for  various  temperatures  at  takeoff  and  normal  rated  power. 
Nondimensional  plots  of  power  coefficient  (Cp)  versus  thrust  coeffi¬ 
cient  (Cj)  are  presented  in  figures  8  through  14  for  skid  heights 

of  2,  4,  10  and  20  feet  (IGE)  and  50  feet  (OGE).  These  tests  were 
conducted  at  density  altitudes  ranging  from  235  to  10,110  feet  and 
at  gross  weights  from  2085  to  3055  pounds. 

15.  All  OH-58A  hover  ceiling  performance  guarantees  were  exceeded. 

As  stipulated,  the  model  engine  specification  power  available  (with¬ 
out  the  particle  separator  installed)  was  used  to  determine  guaran¬ 
tee  compliance.  At  configuration  I  gross  weight  (2752  pounds), 
hot-day  (95eF),  OGE  conditions,  test  data  indicated  a  'over  ceiling 
of  2240  feet  as  compared  to  a  guarantee  of  2000  feet.  At  the  same 
gross  weight,  IGE  (4-foot  skid  height),  results  indicated  a  hot-day 
(95°F)  hover  ceiling  capability  of  5030  feet  as  compared  to  a 
5000-foot  guarantee.  In  order  to  determine  guarantee  compliance  for 
configuration  II  gross  weight  (2960  pounds)  at  standard-day,  OGE 
conditions,  the  extrapolated  portion  of  the  faired  curve  was  used, 

(fig.  14,  app  VI).  The  results  indicated  a  hover  ceiling  capability  o 
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6270  feet  as  compared  to  a  guarantee  of  6000  feet.  Figure  A  summa¬ 
rizes  hover  ceiling  test  data  as  compared  to  the  performance  guar¬ 
antee  . 

16.  The  hover  performance  of  the  011-58A  with  the  particle  separator 
installed  was  adequate  for  mission  accomplishment  under  moderate 
temperature  conditions.  Standard-day  hover  performance  data  indi¬ 
cate  a  sea-level  capability  of  hovering  OGE  at  gross  weights  greater 
than  the  maximum  design  gross  weight  (3000  pounds)  at  354  rpm.  How¬ 
ever,  on  a  hot  day  (95°F)  with  ttie  particle  separator  installed,  the 
OH-58A  helicopter  will  not  hover  OGE  at  gross  weights  greater  than 
2930  pounds.  Installation  of  the  particle  separator  decreased  the 
T63-A-700  engine  power  available  by  7.5  slip  at  sea-level,  standard-day 
conditions.  A  comparison  between  the  hover  performance  with  the 
particle  separator  installed  and  the  hover  performance  with  the  par¬ 
ticle  separator  removed  is  illustrated  in  figure  A. 

17.  Since  it  is  not  a  requirement  of  the  OH-58A  detail  specifi¬ 
cation,  the  lack  of  a  95°F,  hot-day,  OGE  hover  capability  at  the 
configuration  II  gross  weight  could  not  be  termed  a  deficiency  or 
shortcoming  of  the  aircraft.  However,  experienced  Lest  pilots  who 
have  served  in  Southeast  Asia  affirm  the  need  for  a  helicopter  which 
meets  these  design  criteria.  In  combat  situations,  there  is  a 
requirement  to  maximize  an  aircraft's  usefulness  in  terms  of  range, 
endurance  and  load-carrying  capability.  The  OU-58A  will,  therefore, 
probably  be  flown  in  that  environment  at  or  near  its  maximum  design 
gross  weight  of  3000  pounds  and  in  ambient  temperatures  often  reaching 
95°F.  The  test  results  (takeoff  power,  model  specification  engine, 
particle  separator  installed,  fig.  A)  show  that  at  the  configura¬ 
tion  II  gross  weight,  the  OU-58A  can  hover  IGE  at  pressure  altitudes 
up  to  2450  feet  on  a  95°F  day  (5100-foot  density  altitude).  This  con¬ 
dition  will  allow  mission  accomplishment  but  does  not  provide  the 
safety  or  design  margin  afforded  by  an  OGE  hover  capability.  For  a 
normal,  safe  operation,  a  reduced  fuel  load  with  a  consequent  reduc¬ 
tion  in  range  and  endurance  would  be  required.  Considering  the  possi¬ 
bility  of  dirty,  worn  engines,  inaccurate  calculation  of  gross  weight, 
and  other  factors  common  to  an  operational  environment,  it  is  recom¬ 
mended  that  the  OH-58A  not  be  flown  at  gross  weights  in  excess  of 
2930  pounds  at  density  altitudes  higher  than  2200  feet  (sea  level, 
95°F)  except  in  emerge  icy  tactical  situations.  Gross  weight  limi¬ 
tations  for  a  range  of  temperature  and  altitude  conditions  should 

be  specified  in  the  operator's  manual.  Because  of  the  temperature- 
limited  design  characteristic  of  the  OH-58A,  weight  limitations  are 
more  critical  at  high  temperature  conditions  than  at  high  pressure 
altitudes.  For  increased  utility,  it  is  also  recommended  that  consid¬ 
eration  be  given  to  installing  a  more  powerful  engine  in  the  OU-58A. 
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Climb  Performance 


18.  Continuous  climbs  were  conducted  from  sea  level  to  service 
ceiling  to  determine  the  0H-58A  climb  capabilities  and  compliance 
with  the  guarantees.  All  climbs  were  flown  at  the  airspeed  schedule 
for  best  rate  of  climb  at  354  rotor  rpm,  and  at  both  takeoff  and 
maximum  continuous  power  settings.  The  climb  schedules  were  deter¬ 
mined  from  level-flight  data  at  the  minimum  power  required  for  level 
flight  on  a  standard  day.  Although  the  climb  schedule  was  based  on 
standard  conditions,  tests  were  flown  with  reference  to  pressure  alti¬ 
tude  disregarding  existing  ambient  temperature.  The  data  were  cor¬ 
rected  from  test-day  conditions  to  standard-day  conditions  and  also 

to  model  specification  engine  power  and  fuel  flow  with  the  particle 
separator  installed.  No  attempt  was  made  to  correct  rate  of  climb 
for  compressibility  since  the  extent  of  this  effect  was  not  deter¬ 
mined.  Test  results  are  presented  in  figures  15  through  20,  appen¬ 
dix  VI. 

19.  In  order  to  make  a  valid  comparison,  flight  test  data  were 
corrected  to  the  detail  specification  guarantee  condition.  The 
calculated  value  shows  that  the  maximum  rate  of  climb  at  sea  level, 
using  takeoff  power  (without  the  particle  separator  installed),  was 
approximately  1815  fpm.  This  exceeded  the  guaranteed  rate  of  climb 
of  1500  fpm  by  21  percent  at  the  configuration  I  gross  weight 
(2752  pounds).  The  computation  of  the  compliance  guarantee  is  sum¬ 
marized  as  follows: 


Item 

Guarantee 

Condition 

Altitude 

SL,  standard 

Gross  weight  (GW) 

2752  lb 

Particle  separator 

Removed 

Power  setting 

Takeoff 

Rotor  speed 

354  rpm 

Conditions  defined  in  detail  specification. 
2Data  obtained  from  figure  15,  appendix  VI. 
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day 


Flight  Test 
Condition2 

SL,  standard  day 

2747  lb 

Installed 

Takeoff 

354  rpm 


10 


Item 


Test  Value 


Source 


Rate  of  climb  (R/C) 

Shaft  horsepower  test  (SHP^) 
Shaft  horsepower  standard  (SUP  ) 
Power  correction  factor  (Kp) 
Weight  correction  factor  (K^) 


1750 

fpm 

Fig. 

15, 

app 

VI 

300 

slip 

Fig. 

15, 

app 

VI 

307.5 

slip 

Fig. 

69, 

app 

VI 

0.7946 

Fig. 

21, 

app 

VI 

0.94 

at 

Fig. 

22, 

app 

VI 

2752 

lb 

Computation : 


=  1750  t  0.7946 


(307.5  -  300)  x  33,000 


0.94  x  307.5  x  33,000  x^—y  “  27^) 


=  1815  fpm 


20.  The  climb  performance  of  the  0H-58A  with  the  particle  separator 
installed  was  satisfactory  for  mission  accomplishment.  The  maximum 
rates  of  climb  (corrected  for  test  weight  variation  from  configura¬ 
tion  I  gross  weight)  for  takeoff  and  maximum  continuous  power  at  sea 
level  were  1744  and  1350  fpm,  respectively.  Under  the  same  condi¬ 
tions  except  for  changing  the  gross  weight  to  that  of  configuration  II 
(2960  pounds),  the  maximum  rates  of  climb  v?ere  1570  and  1210  fpn, 
respectively.  Table  3  summarizes  service  ceiling  results  at  354  rpm, 
with  the  particle  separator  installed,  and  at  standard-day  conditions. 


Table  3.  Service  ceiling  Summary. 


Takeoff  Gross  Weight 
(lb) 

Power  Setting 

Service  Ceiling 
(it) 

2,252 

Takeoff 

26,170 

2,248 

Maximum  continuous 

1 

2,747 

Takeoff 

1 

2,755 

Maximum  continuous 

■  I 

2,960 

Takeo  f  f 

18,380 

2,965 

Maximum  continuous 

21.  In  addition  to  the  continuous  climb  tests,  two  series  of  saw¬ 
tooth  climbs  were  conducted  to  determine  correction  factors  for 
variation  in  power  (Kp)  and  gross  weight  (K^,) .  These  factors  were 
used  to  correct  continuous  climb  data  from  test  to  standard  condi¬ 
tions.  The  first  series  of  sawtooth  climbs  was  flown  at  constant 
gross  weight  and  varying  power.  The  second  series  was  flown  at  a 
constant  power  and  varying  gross  weight.  The  test  results  are  pre¬ 
sented  in  figures  21  and  22,  appendix  VI.  The  plots  indicate  that 
Kp  is  equal  to  0.7946  for  all  conditions  tested,  and  K„  varies  as 

a  function  of  gross  weight. 

Level  Flight  Performance 

22.  Tests  were  conducted  to  determine  airspeed,  fuel  flow,  and 
power-required  relationships  to  define  the  level  flight  performance 
for  combinations  of  external  configuration,  gross  weight,  altitude, 
and  rotor  rpm.  All  flights  were  conducted  at  zero  sideslip  except 
for  one  which  was  flown  to  determine  sideslip  effects.  Each  speed 
power  was  conducted  at  a  constant  value  of  gross  weight  divided  by 
density  (W/p).  This  procedure  necessitated  an  increase  in  altitude 
for  successive  data  points  as  fuel  was  consumed.  Tests  were  conducted 


12 


at  gross  weights  ranging  from  2180  to  3007  pounds  and  at  density 
altitudes  from  1150  to  15,160  feet.  Nondimensional  summary  plots 
are  presented  in  figures  23  through  25,  appendix  VI.  Specific  range 
summaries  for  sea-level,  5000-  and  l0,00u-foot  standard-day  condi¬ 
tions  (to  include  t lie  effects  of  configuration  change,  eg  change 
and  sideslip),  are  summarized  in  figures  26  through  31.  Individual 
test  results  are  presented  graphically  in  figures  32  through  53. 

23.  All  level-flight  performance  guarantees  were  met  or  exceeded. 
Figure  B  compares  guarantees  to  test  results  for  V^g  and  for  power 
required  at  110  KTAS  in  level  flight.  As  determined  by  flight  test, 
the  power  required  to  maintain  110  KTAS  was  9  shp  less  than  the 
guarantee.  Using  the  maximum  available  shaft  horsepower  of  a  model 
specification  engine  (sea  level,  particle  separator  removed  and 
measured  installation  losses  included),  a  V^g  which  was  3  knots 
higher  than  the  guarantee  was  obtained  from  figure  B. 
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24.  Using  data  from  figure  C,  level-flight  range  guarantees  for 
configurations  I  and  II  were  computed  to  match  the  guaranteed  values 
of  260  and  230  nautical  air  miles  traveled,  respectively.  The  range 
computations  which  define  configuration  I  and  II  gross  weights  and 
were  used  to  check  the  guarantees  are  summarized  as  follows : 

Configuration  I1  Configuration  II‘ 
Item  (lb)  (lb) 


Basic  mission  weight  without  fuel  2308.2 

Fuel  443.9 


2542.2 

417.8 


Mission  gross  weight 


2752.1  2960.0 


Engine  start  gross  weight  2752.1 

Warm-up  (2  minute)  at  NRP3  -6.21 

Lift-off  gross  weight  **2745.89 

Cruise  fuel  6 -393.3 

Landing  gross  weight  8 2352. 59 

Basic  mission  weight  without  fuel  -2308.2 

Ten-percent  fuel  reserve  44.39 


2960.0 

-6.21 

52953. 79 
7-369.81 

92583.98 

-2542.2 


41.78 


Observation  mission,  unarmed,  all  doors  on,  sea  level,  15°C, 
T63-A-700  engine,  JP-4  fuel,  no  bleed  air,  anti-icer  off,  particle 
separator  removed,  354  rpm,  cruise  at  0.99  maximum  NAMPP  specific 
range. 

2Same  as  footnote  1  above  except  for:  scout  mission,  armed  with 
XM27E1,  2000  rounds  of  ammunition. 

3 Fuel  flow  -  186.3  lb/hr. 

**Specific  range  =  0.6460  NAMPP;  fuel  flow  *  111.8  lb/hr. 

5Specific  range  *  0.6068  NAMPP, 

6Fuel  required  for  260  nautical  air  miles. 

7Fuel  required  for  230  nautical  air  miles. 

0Specific  range  =  0.6762  NAMPP;  fuel  flow  =  105.1  lb/hr. 

Specific  range  *  0.6372  NAMPP. 
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Formula  : 


Range  =  Average  NAMPP  x  cruise  fuel 


Configuration  I  Calculation : 


Range 


0.6460  +  0.6762 
2 


x  393.3 


Range  =  260.01  nautical  miles 


Confl guratio n  II  Calculation : 


0.6068  +  0.6372 

Range  =  - - - 


x 


369.81 


Range  =  230.02  nautical  miles 

25.  Using  figure  C  and  the  range  summary  of  configuration  I, 
endurance  was  calculated  to  be  3.63  hours  which  exceeded  the 
guarantee  of  3.0  hours  by  21  percent.  The  computation  of  endur¬ 
ance  is  summarized  as  follows: 


Formula : 


Endurance 


cruise  fuel 
average  fuel  flow 


Calculation:  3 

Endurance  -  m.„  /ms.! 

2 

Endurance  =  3.63  hours 

26.  The  results  of  the  level-flight  performance  tests  of  the  OH-58A 
with  the  particle  separator  installed  were  satisfactory.  However, 
compressibility  may  decrease  level  flight  performance  significantly. 
Advancing  tip  Mach  »  which  is  associated  with  compressibility, 

is  mainly  affected  by  temperature;  that  is,  the  colder  the  temper¬ 
ature,  the  higher  the  MNtip*  One  flight  was  conducted  at  a  coeffi¬ 
cient  of  thrust  (C-p)  of  0.003480,  at  a  relatively  cold  temperature, 
and  higher  t0  determine  compressibility  effect.  The  result 

is  illustrated  nondimens ionally  in  figure  D. 
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27.  Compared  with  another  flight  at  a  similar  Op  as  shown  in  figure  D, 

the  compressibility  flight  with  the  higher  resulted  in  an 

increased  coefticient  of  powt r  (Cp)  at  all  airspeeds.  Since  the  com¬ 
pared  Cp's  were  not  identical,  further  substantiation  of  compressi¬ 
bility  may  be  found  through  a  comparison  of  figures  23  through  25, 
appendix  IV,  with  figure  4*.  Figure  44  indicates  that  an  average 
increase  of  3  shp  is  required  at  airspeeds  between  26  and  115  KTAS. 

A  more  detailed  investigation  should  be  conducted  at  cold  temper¬ 
atures  to  determine  compressibility  effects  on  the  performance  capa¬ 
bility  of  the  OII-58A. 

28.  The  unarmed  01I-58A  with  all  doors  on  was  defined  as  the  clean 
external  configuration  witli  zero  equivalent  flat  plate  area  (Fe). 

Figure  29,  appendix  VI,  illustrates  that  for  each  configuration  the 
increased  drag  is  uniquely  constant  at  all  Op's  for  airspeeds  between 
20  and  120  KTAS.  Compared  with  the  clean  external  configuration,  the 
armed  helicopter  with  the  XM27E1  armament  system  installed  and  all 
doors  on  resulted  in  an  increased  Fe  of  1.2  square  feet.  Also,  the 
armed  configuration  with  the  cargo  doors  off  and  all  doors  off  showed 
a  respective  increase  in  Fe  of  2.2  and  2.8  square  feet.  A  range  per¬ 
formance  comparison  among  the  various  configurations  at  354  rpra  and 
configuration  II  gross  weight  (2960  pounds)  at  sea  level,  standard  day 
is  summarized  in  table  4. 


Table  4.  Range  Summary1  at  Sea  Level  (15°C  Day). 


Configuration 

Equivalent 
Flat  Plate 
Area 
(ft2) 

Recommended 

Cruise2 

(KTAS) 

Specific 

Range 

(NAMPP) 

Unarmed,  all  doors  on 

0 

104.5 

0.603 

Armed,  all  doors  on 

1.2 

101.5 

0.582 

Armed,  cargo  doors  off 

2.2 

99.7 

0.567 

Armed  i  all  doors  off 

2.8 

98.5 

0.559 

^uel  flow  based  on  engine  model  specification  with  particle  separator 
installed. 

2  Airspeed  based  on  high  side  of  0.99  maximum  NAMPP. 
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29.  With  the  exception  of  two  flights,  to  determine  eg  effects  all 
level-flight  performance  tests  were  conducted  at  a  mission  eg  (FS  107.0) 
As  may  be  seen  in  figure  30,  appendix  VI,  at  the  forward  eg  limit 

(FS  105.2)  the  Fe  increased  1.15  square  feet,  while  at  the  aft  limit 
(FS  114.2)  the  Fe  decreased  0.22  square  feet. 

30.  The  increase  in  power  required  with  various  angles  of  sideslip 
is  shown  in  figure  31,  appendix  VI,  and  is  summarized  in  table  5. 


Table  5.  Difference  in  Shaft  Horsepower  Required 

Versus  Sideslip. 


Sideslip  Angle 
(deg) 

60  Knots 
True 
Airspeed 
(shp) 

80  Knots 
True 

Airspeed 

(shp) 

100  Knots 
True 

Airspeed 

(slip) 

■ 

110  Knots 
True 

Airspeed 

(shp) 

5  left 

0.8 

4.1 

_ _ 

9.0 

12.2 

5  right 

1.0 

4.0 

8.6 

11.8 

10  left 

2.8 

9.5 

21.7 

29.2 

10  right 

2.4 

8.2 

17.2 

24.1 

15  left 

6.8 

18.8 

47.0 

— 

15  right 

4.7 

15.5 

40.0 

— 

Autorotationul  Descent 


31.  Tests  were  conducted  to  determine  the  auLorotational  descent 
performance  characteristics  of  the  0H-58A.  Test  results  were  satis¬ 
factory  and  are  presented  in  figures  54  through  57,  appendix  VI.  To 
determine  the  airspeed  for  minimum  rate  of  descent,  a  series  of  sta¬ 
bilized  descents  was  conducted  at  each  of  the  conditions  listed  in 
table  6.  During  each  autorotational  descent,  rotor  speed  was  held 
constant,  and  data  were  recorded  at  stabilized  airspeeds  from  30  to 
80  KCAS  in  10-knot  increments.  After  the  airspeed  for  minimum  rate 
of  descent  was  determined,  another  series  of  descents  was  conducted 
while  maintaining  constant  airspeed  and  varying  rpm  from  330  to  390 
in  10-rpm  increments.  The  airspeed  for  maximum  glide  distance  varied 
from  74.5  KCAS  at  330  rpm  to  81.5  KCAS  at  390  rpm.  The  variation  in 
horizontal  glide  distance  over  this  rpm/airspeed  range  was  less  than 
85  feet.  It  was,  therefore,  determined  that  for  optimum  performance 
an  airspeed  of  from  74  to  78  KCAS  and  360  rpm  should  be  maintained 
during  autorotational  descents. 
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Table  6.  Autorotational 

Descent  Test  Conditions. 

Gross  Weight 

Rotor  Speed 

(lb) 

(rpm) 

2160 

330,  354,  390 

2640 

330,  354,  390 

2800 

330,  354,  390 

Power-on  Landing 

32.  Satisfactory  power-on  landing  performance  was  qualitatively  eval¬ 
uated  in  conjunction  with  the  takeoff  tests.  The  0H-58A  is  capable 
of  accomplishing  satisfactory  landings  under  conditions  where  hover 
capability  does  not  exist,  and  no  special  or  unique  pilot  techniques 
or  additional  space  is  required.  However,  under  such  conditions, 
precise  control  manipulations  are  necessary  to  preclude  touchdown 
with  a  high  sink  rate. 


MISCELLANEOUS  TESTS 


Weight  and  Balance 

33.  The  test  helicopter  was  weighed  before  the  start  of  the  flight 
test  program.  The  weighing  was  accomplished  in  a  closed  hangar  with 
electrical  load  cells  placed  under  the  aircraft  jack  points.  The  basic 
weight  (empty  aircraft  plus  trapped  fuel  and  oil)  was  1555.0  pounds, 
and  the  eg  location  was  at  FS  118.5.  This  weight  compared  very  well 
with  the  contractor  weight  on  the  same  aircraft  which  was  1557.0  pounds. 
The  specification  guaranteed  weight  was  1586.2  pounds.  After  the 
instrumentation  was  installed,  the  test  aircraft  was  reweighed  using 
the  same  equipment  and  procedure,  and  a  gross  weight  of  1576.5  pounds 
with  a  eg  location  at  FS  115.8  was  recorded.  Throughout  this  evaluation 
a  mission  eg  location  at  FS  107  was  used  for  all  tests  with  the  excep¬ 
tion  of  two  level-flight  speed-power  polars  to  determine  eg  effects. 

Engine  Starts 

34.  The  OH-58A  engine  starting  characteristics  on  the  ground  were 
satisfactory  utilizing  either  the  aircraft  battery  or  external  power 
units.  Satisfactory  engine  starts  were  accomplished  at  field  elevations 
ranging  from  sea  level  to  9500  feet  under  varying  atmospheric  conditions 
No  tendency  toward  "overtemp"  was  experienced  during  this  test  utilizing 
the  procedures  outlined  in  the  operator’s  manual,  TM  55-1520-228-10 
(ref  5,  app  I). 
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35.  Air  starts  were  accomplished  at  pressure  altitudes  from  4000 
to  11,500  feet.  During  this  test,  the  gas  producer  speed  (N'j)  as 
well  as  the  power  turbine  speed  (N2)  were  allowed  to  completely 
coast  to  a  stop  prior  to  initiating  the  restart.  Five  of  seven 
start  attempts  were  successfully  accomplished  without  complications. 

All  successful  air  starts  were  similar  to  the  ground  starts  with  the 
exception  that  the  turbine  outlet  temperature  (TOT)  was  observed  to 
be  slightly  higher.  One  start  attempt  resulted  in  an  abort  because 
of  overtemp  conditions,  and  another  abort  was  caused  by  insufficient 
gas  producer  rpm  to  effect  light  off.  After  each  abort,  a  successful 
start  was  accomplished  after  descending  to  a  lower  altitude.  One 
air  start  was  satisfactorily  accomplished  with  the  boost  pump  inoper¬ 
ative  at  a  pressure  altitude  of  10,100  feet.  Altitude  Joss  during 
the  air  start  attempts  was  not  excessive  and  averaged  approximately 
1200  feet  from  throttle  closure  to  power  application  in  the  recovery. 
The  same  procedures  that  were  used  for  ground  starts  produced  satis¬ 
factory  results  during  the  air  start  tests. 

Engine  Characteristics 

36.  Tests  were  conducted  to  determine  the  compressor  inlet  pressure 
(PX2)  and  temperature  (Tjj)  characteristics,  both  with  and  without 

the  particle  separator  installed.  In  order  to  compare  the  installed 
test  engine  to  an  installed  model  specification  engine,  the  cali¬ 
brated  test  engine  parameters  of  shaft  horsepower,  gas  producer 
speed,  curbine  outlet  temperature,  and  fuel  flow  were  measured  during 
the  entire  test  program. 

37.  For  the  purpose  of  the  engine  inlet  tests,  an  inlet  ring  with 

three  pressure  and  three  temperature  probes  was  installed  in  the  engine 
bellmouth.  The  probes  were  placed  120  degrees  apart  and  were  mani¬ 
folded  into  one  average  reading  for  each  parameter.  The  pressure 
probes  were  referenced  to  the  test  boom  static  source  system  to  pro¬ 
vide  a  differential  pressure  measurement.  The  temperature  installa¬ 
tion  system  measured  temperature  directly.  Test  results  are  presented 
in  figures  59  and  60,  appendix  VI,  as  plots  of  compressor  inlet  tem¬ 
perature  rise  and  compressor  inlet  pressure  ratio  with  the 

particle  separator  removed  or  installed  versus  calibrated  airspeed. 

A  comparison  plot  of  contractor  estimated  losses  and  test  data  versus 
calibrated  airspeed  is  presented  in  figure  58. 

38.  At  zero  airspeed,  the  particle-separator-removed  configuration 
indicated  a  pressure  loss  of  0.3  percent  and  a  temperature  rise  of 
2°C  while  the  installed  configuration  indicated  a  1.5-percent  pressure 
loss  and  a  2.4  "’C  temperature  rise.  The  takeoff  power  available  at 
sea-level,  standard-day  conditions  was  reduced  7.5  shp  by  the  instal¬ 
lation  of  the  particle  separator.  This  represents  a  2.4-percent  power 
loss  as  compared  to  the  maximum  of  2.0  percent  stipulated  in  the  detail 
specification. 


22 


39.  The  detail  specification  estimated  the  compressor  inlet  temper¬ 
ature  rise,  at  zero  airspeed,  to  be  2.5  F  ior  both  the  installed  and 
temoved  p  irticle  separator  conditions.  Test  data  show  a  temperature 
rise  of  A. 32  and  3.60°F,  respectively.  The  detail  specification  also 
estimated  the  compressor  inlet  pressure  loss  at  zero  airspeed  to  be 
1.0  inches  of  water  (H2O)  with  the  particle  separator  removed,  and 
stipulated  the  loss  with  the  particle  separator  installed  to  be  no 
greater  than  4.0  inches  of  water.  Test  data  show  losses  of  1.31  and 
6.12  Inches  of  water,  respectively.  All  contractual  performance 
guarantees  were  met;  however,  the  test  data  indicated  inlet  losses 
greater  than  those  estimated  with  the  particle  separator  removed  and 
greater  than  the  limits  set  forth  in  the  detail  specification  for  the 
par Liele-separator-installed  condition.  The  magnitude  of  the  inlet 
pressure  loss,  as  compared  with  the  detail  specification  requirement, 
was  not  sufficient  to  be  called  a  shortcoming.  Table  7  summarizes 
the  comparison  of  both  sources. 


Table  7.  Engine  Inlet  Losses. 


Parameter 

Particle  Separator  Removed 

Particle  Separator  Installed 

Estimated 

Test  Data 

Est imated 

Test  Data 

Pressure 

loss 

1.0  in.  of 

h20 

1.31  in.  of 

h2o 

4.0  in.  of 

h9o 

6.12  in.  of 

h2o 

Temperature 

rise 

2. 5°F 

3.6°F 

2. 5eF 

4. 32°F 

40.  Figure  61,  appendix  VI,  illustrates  the  exhaust  pressure  loss 
because  of  the  exhaust  extension  installation.  These  data,  used  to 
predict  power  available  and  fuel  flow  for  a  specification  engine, 
were  furnished  by  the  airframe  contractor. 

41.  The  referred  terms  of  tie  engine  parameters  were  used  to  compare 
the  calibrated  test  engine  with  the  model  specification  engine.  Data 
on  referred  gas  producer  speed,  shaft  horsepower,  and  turbine  outlet 
temperature  are  presented  in  figures  62  and  63,  appendix  VI,  Fuel-flow 
data  are  not  presented  because  a  problem  existed  in  the  measurement 

of  the  fuel-flow  rate  which  was  attributed  to  the  test  instrumentation. 

42.  The  referred  shaft  horsepower  versus  referred  gas  producer  speed 
(fig.  b2 ,  app  VI)  shows  that  the  gas  producer  speed  for  the  test  engine 
was  below  the  model  specification.  At  a  gas  producer  speed  equal  to 
100-percent  rpm,  the  test  engine  produced  10  shp  less  than  the  model 
specification  engine.  These  data  indicate  that  the  test  engine  may 
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have  had  a  dirty  compressor  section.  In  these  areas,  the  turbine 
outlet  temperature  and  the  trend  of  fuel-flow  data  show  that  the 
test  engine  performed  better  than  the  model  specification  engine. 

l’itot-Static_  System  Calibration 

43.  An  airspeed  calibration  was  performed  with  the  test  aircraft 
utilizing  the  ground  speed  course  and  trailing  bomb  methods.  Test 
results  are  presented  in  figures  64  through  67,  appendix  VI. 

Altimeter  Calibration 


44.  Tire  altimeter  position  error  was  calculated  utilizing  data  col¬ 
lected  during  airspeed  calibration  tests.  Test  results  are  presented 
in  figure  68,  appendix  VI. 

Problems  Encountered 


45.  During  the  conduct  of  this  evaluation,  the  following  problems 
were  encountered: 

a.  Blow-by  of  oil  from  t lie  main  transmission  oil  filler  cap 
when  the  system  was  properly  serviced. 

b.  Failure  of  the  tail  rotor  static  stop  rubber  washer 
(P/N  206-010-777-1). 

c.  Failure  of  the  linear  actuator  (N^). 

d.  Malfunction  of  the  fuel  control  (uncontrollable  engine 
surge)  . 

46,  Prior  to  report  compilation,  information  received  from  the 
Project  Manager  indicated  that  corrective  action  pertaining  to  these 
problems  was  being  taken,  and  modification  is  being  incorporated  on 
current  production  aircraft. 


24 


CONCLUSIONS 


GENERAL 


47.  Analysis  of  the  test  results  obtained  during  this  evaluation 
resulted  in  the  following  conclusions: 

a.  The  overall  performance  characteristics  of  the  OH-58A 
meet  or  exceed  the  detail  specification  guarantees  (para  11). 

b.  The  performance  characteristics  of  the  01I-58A  are 
satisfactory  for  mission  accomplishment  under  moderate  temperature 
conditions  (para  11). 

c.  At  the  configuration  II  gross  weight,  the  OH-58A  will 

not  hover  OGE  on  a  95°F  hot  day  with  the  particle  separator  installed. 

d.  At  the  configuration  II  gross  weight,  the  0H-58A  cannot  hover 
IGE  on  a  95°F  hot  day  at  pressure  altitudes  greater  than  2450  feet. 

e.  Except  for  emergency  tactical  use,  the  OH-58A  should  not 

be  flown  at  gross  weights  in  excess  of  2930  pounds  at  density  altitudes 
higher  than  2200  feet. 

f.  The  compressor  inlet  losses  with  the  particle  separator  in¬ 
stalled  are  in  excess  of  the  detail  specification  requirement  (para  39). 

g.  Compressibility  significantly  affects  the  performance  of 
the  0H-58A  at  high-altitude,  low-temperature  conditions  (para  27). 


DEFICIENCIES  AND  SHORTCOMINGS  ATFECTING  MISSION  ACCOMPLISHMENT 

. . . . . — T—  —  -  1  " 

« 

48.  During  the  conduct  of  this  evaluation,  no  deficiencies  or 
shortcomings  were  discovered. 
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RECOMMENDATIONS 


49.  As  a  result  of  this  evaluation,  the  recommendations  are  as 
follows : 


a.  That  the  performance  data  generated  during  this  evaluation 
be  incorporated  into  the  operator's  manual. 

b.  That  limitations  be  placed  on  the  use  of  the  0H-58A  at 
combined  high-gross-weight/high-ambient-temperature  conditions. 

c.  That  consideration  be  given  to  increasing  the  utility  of 
the  0h-58A  by  installing  a  more  powerful  engine. 

d.  That  additional  engineering  tests  be  conducted  to  further 
define  compressibility  effects. 
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APPENDIX  II.  GENERAL  AIRCRAFT  INFORMATION 


DIMENSIONS  AND  DESIGN  DATA 


Overall  Dimensions 

Aircraft  length  (rotor  turning) 

Aircraft  length  (nose  to  tail  skag) 
Width  (rotor  turning) 

Width  (rotor  static) 

Height  (over  main  rotor  blades  at  rest) 
Height  (top  of  vertical  stabilizer) 

Main  Rotor 


Number  of  blades 
Diameter 

Blade  chord  (constant) 
Solidity 

Blade  twist  angle 
Hub  precone  angle 
Airfoil  section  thickness 
Airfoil  type 


Tail  Rotor 


Number  of  blades 
Diameter 
Blade  chord 
Blade  twist  angle 
Hub  precone  angle 
Airfoil  section  designation 
and  thickness  (constant) 

Control  Travel 


40 

ft. 

11.8 

in. 

32 

ft, 

2.0 

in. 

35 

ft. 

4  in 

• 

6 

ft. 

5.4 

in. 

9 

ft. 

7.0 

in. 

8 

ft. 

1.5 

in. 

2 

35  ft,  4  in. 

I. 08  ft 
0.0390 

-10.6  deg  linear 
3.0  deg 

II. 3  7. 

Modified  "droop- 
snoot"  airfoil 


2 

5  ft,  2  in. 
0.4375  ft 
0  deg 
0  deg 

NACA  0012.5 


Cyclic  stick  (measured  at  center  of  grip): 

Longitudinal  6.0  in.  fwd 

6.0  in.  aft 

Lateral  5.15  in.  right 

5.15  in.  left 

Collective  stick  (measured  at  center  of  grip)  10.15  in. 

Antitorque  pedals  (from  neutral)  3.43  in.  fwd 

3.43  in.  aft 
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Gear  Ratio 


Engine  to  main  rotor 
Engine  to  tail  rotor 

Operating  Lini tations 

Power  turbine  speed  (N^) 

Turbine  outlet  temperature  (TOT) 

Rotor  rpm  (power  on) 

Rotor  rpm  (power  off) 

Maximum  airspeed  (Vmax) ,  sea  level 
Torque 


17.44:1 

2.353:1 


101  to  103% 
693°C  (cont), 
749°C  (5  min) 
347  to  354  rpm 
330  to  390  rpm 
120  KIAS 
79  psi  (cont), 
92  psi  (max) 


Powerplant 

Aircraft  power  is  provided  by  an  Allison  T63-A-700  free  gas  turbine 
engine  which  has  a  nominal  rating  of  270  shp  at  100-percent  N2.  As 
installed  in  the  OH-58A,  the  engine  is  limited  by  either  the  output 
shaft  torque  or  the  gas  producer  turbine  outlet  temperature. 

For  maximum  continusous  operation,  these  limits  are  249  ft-lb  torque 
(270  shp)  at  6000  rpm  or  693°C  TOT,  whichever  is  reached  first.  The 
takeoff  power  (maximum  of  5  minutes  continuous  operation)  limits 
are  293  £i-lb  torque  (317  shp)  or  749°C.  The  engine  consists  of  a 
multistage  axial-centrifugal  flow  compressor,  a  single  combustion 
chamber,  a  two-stage  gas  producer  turbine  and  a  two-stage  power 
turbine  which  supplies  the  output  power  of  the  engine. 

Fuel  System. 

The  helicopter  fuel  system  incorporates  a  single-bladder  type, 
self-sealing  fuel  cell  with  a  total  usable  capacity  of  73  United  States 
gallons.  The  cell  is  located  below  and  aft  of  the  passenger  seat. 
Mounted  in  the  bottom  of  the  cell  is  one  boost  pump,  one  fuel  quantity 
transmitter,  one  low  fuel  transmitter  and  one  fuel  sump  drain  and 
defuel  valve.  Installed  in  the  top  of  the  cell  is  one  fuel  quantity 
transmitter,  a  vent  line,  a  boost  pump  pressure  switch  and  a  governor 
return  line.  A  fuel. filler  cap  is  located  on  the  right  side,  just 
aft  of  the  passenger  door.  The  iuel  shut-off  valve  is  mounted  on  the 
right  side  of  the  aircraft  above  the  fuel  cell  cavity  and  is  manually 
operated. 
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Electrical  System 


The  <H-58A  electrical  systems  consist  of  a  28-volt,  direct  current 
(DC)  dual  bus  system  and  a  115-volt  400  Hertz  alternating  current 
(AC)  system. 

The  DC  system  is  normally  powered  by  a  vented  24-volt,  13-ampere-hour, 
nickel-cadmium  battery  and  a  starter  generator.  The  starter  generator 
is  used  to  start  the  aircraft  engine,  recharge  the  battery  and  provide 
primary  28-volt  DC  power  for  the  aircraft  electrical  system.  During 
ground  operations,  external  DC  power  may  be  connected  to  the  aircraft 
through  a  polarized,  external  power  receptacle  located  on  the  right 
side  of  the  fuselage  below  the  baggage  compartment. 

The  alternating  current  system  is  powered  by  a  65  volt-ampere, 
solid  state  inverter.  The  inverter  delivers  115-volt  AC,  400  Hertz 
to  the  AC  bus.  AC  power  is  used  to  energize  the  attitude  gyro  and 
gyro  compass. 


APPENDIX  III.  DATA  REDUCTION  METHODS 


INTRODUCTION 

1.  This  appendix  contains  the  formulas  used  to  calculate  the  OH-58A 
performance  capabilities.  These  formulas  correct  test-day  conditions 
to  standard-day  conditions  and  also  provide  the  necessary  tools  with 
which  to  predict  helicopter  performance  for  various  atmospheric  con¬ 
ditions.  The  following  performance  parameters  are  discussed. 

a.  Airspeed  position  error. 

(1)  Ground  speed  course  method. 

(2)  Trailing  bomb  method. 

b.  Altimeter  position  error. 

c.  Shaft  horsepower  required. 

d.  Compressor  inlet  characteristics. 

e.  Hover. 

f.  Takeoff. 

g.  Climb. 

h.  Level  flight  and  specific  range. 

i.  Autorotation. 


GENERAL 


2.  The  basic  nondimensional,  helicopter  equations  that  were  used 
for  hover,  takeoff,  climb,  and  level-flight  analyses  are  defined 
as  follows: 

a.  Coefficient  of  power  (Cp) : 


SUP  x  550 
PA(QR)3 


b.  Coefficient  of  thrust  (C^,)  : 


pA(HR)2 


c.  Airspeed  ratio  (p)  : 


where:  SUP  =  Shaft  horsepower 

550  *  Conversion  factor  (ft-lb/sec  per  shp) 

3 

p  =  Density  (slugs/ft  ) 

2 

A  =  Main  rotor  disc  area  (ft  ) 

£1  =  Main  rotor  angular  velocity  (radians/sec) 
R  =  Main  rotor  radius  (ft) 

W  =  Aircraft  gross  weight  (lb) 


=  True  airspeed  (kt) 


Air t>£e e d_Po  s itiun  Error 


3.  The 
a . 


where : 


b. 


where : 


airspeed  position  error  was  determined  by  two  methods: 
Ground  speed  course  method : 


AVPC 


cal 


s  td 


IC 


test 


AV 


*~|  v  +  V 

(s  :  t).  +  (s  V  t),  IC.  ic. 

1  l  r~ -  1  i 

2  (1.6889)  ~  X  *  avg  2 


PC 


AVp^,  =  Airspeed  position  error  (kt) 


cal 


=  Standard  calibrated  airspeed  obtained  from  the 
std  ground  speed  course  (kt) 


Vj£,  =  Test  system  indicated  airspeed  corrected  for 
test  instrument  error  (kt) 

S  =  Course  length  (ft) 

t  =  Time  required  to  travel  the  course  distance  (sec) 


(4) 


(5) 


*avg  =  Avera8e  density  ratio  at  the  average  density  altitude 

Subscripts  1  and  2  =  Reciprocal  headings 
1.6889  =  Conversion  factor  (ft/sec  per  kt) 

Trailing  bomb  method: 

-  V_  (6) 


iVPC  '  Vcal 


bomb 


IC 


test 


AVpc  =  Airspeed  position  error  (kt) 


cal 


*  Bomb  system  indicated  airspeed  corrected  for 
bomb  instrument  error  (kt) 
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Altitude  Position  Error 


4.  The  altitude  position  error  for  the  standard  ship  system  was 
calculated  by  using  the  airspeed  position  error  from  the  ship’s  system. 


where:  AH^  =  Altitude  position  error  (ft) 


(7) 


58.566  =  Conversion  factor 


0  =  Standard-day  air  density  ratio  at  the  test  indicated 

altitude 

V  *  Test  system  indicated  airspeed  corrected  for  instrument 
error  (kt) 

agL  *  661.48  (kt) 

AVpc  *  Airspeed  position  error  (kt)  (4,  5,  6) 


Shaft  Horsepower  Required 

5.  The  shaft  horsepower  required  was  determined  by  the  following 
relationship : 


SHP 


2tt  x  K  x  GR  x  N  x  TRQ 

t  K 


33,000 

where:  SHP  *  Shaft  horsepower 

K  *  Conversion  factor  to  change  measured  engine  torque 
pressure  (psi)  to  ft-lb 

GR  ■  Gear  ratio  of  the  output  shaft  rotational  speed  to 
the  main  rotor  rotational  speed 

N  ■  Main  rotor  speed  (rpm) 

K 

TRQ  ■  Engine  torque  pressure  (psi) 

33,000  *  Conversion  factor  (ft-lb/min  per  shp) 


(8) 
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Compressor  Inlet  Characteristics 

6.  The  compressor  inlet  temperature  and  pressure  char  .cteristics 
were  determined  by  the  following  formulas: 

a.  Temperature  rise: 

AT  =  CIT.  -  T  (9) 

lc  a . 

ic 

where:  AT  =  Temperature  difference  (°C) 

CIT^  =  Indicated  compressor  inlet  total  temperature  corrected 
for  instrument  error  (°C) 

T  =  Indicated  ambient  temperature  corrected  for  instrument 
aic  error  (°C) 

b.  Pressure  ratio: 

PT„  ACIP . 

-p- - p-^  +  1  (10) 

a  a 

c 

where:  P  **  Compressor  inlet  total  pressure  (in.  of  Hg) 

2 

P  »>  Ambient  total  pressure  (in.  of  Hg) 

3 

ACIP^c  =  Indicated  compressor  inlet  pressure  difference 

(P_,  -  P  )  corrected  for  instrument  error  (in.  of  ,'lg) 

T2  3 

P  =  Pa  at  the  indicated  pressure  altitude  plus  APa  for 
c  altitude  position  error  using  formula  7  (in.  of  Hg) 

Hover 


7.  Hover  performance  was  determined  in  ground  effect  (IGE)  and 
out  of  ground  effect  (OGE)  by  the  free-fli^ht  hover  technique. 
Formulas  1  and  2  were  used  to  define  the  hover  capability. 
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Takeoff 


8.  Formulas  1,  2,  and  11  were  used  to  determine  the  takeoff 
performance . 


AC„  •(  SIIP  -  SIIP  at  2  ftip — = —  -A  (1 

P  ^  aval!  rcq  )[vHM)3) 

wfiere:  ACp  3  Nondimensional  factor  for  excess  power  (for  each  ACp, 
a  plot  was  constructed  to  relate  the  distance  required 
to  clear  a  50-foot  obstacle  and  the  selected  climb-out 
airspeed  over  the  obstacle) 

SHPavaii  =  Shaft  horsepower  available  for  the  installed  test 
engine  at  takeoff  atmospheric  conditions 


SUP 

req 


at  2  ft  =  Shaft  horsepower  required  for  a  2-foot 

hover  skid  height  at  takeoff  atmospheric 
conditions 


550  =  Conversion  factor  (ft-lb/sec  per  shp) 


Climb 

9.  The  climb  schedules  used  during  this  test  program  were  determined 
by  the  airspeed  for  minimum  power  required  in  level  flight.  All 
climbs  were  flown  with  pressure  altitude  as  the  reference.  Sawtooth 
climbs  were  flown  to  determine  the  coefficient  of  power  correction  (Kp) 
and  the  coefficient  of  weight  correction  (K,^) .  Kp  and  were  used 
to  solve  for  the  difference  in  rate  of  climb  caused  by  differences  in 
shaft  horsepower  and  gross  weight,  respectively.  These  differences 
occur  when  the  performance  of  an  installed  test  engine  is  corrected 
to  a  model  specification  engine  for  standard-day  conditions. 
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(12) 


AR/C 

P 


K 

P 


ASHP 

GW 


33,000 


AR/C  =  K 
w  w 


x  SUP 

s 


X  33,000 


(13) 


where:  AR/C  =  Rate  of  climb  difference  due  to  power  difference 
^  (ft/min) 


K  =  Coefficient  of  power  correction 
P 


ASHP  =  Difference  in  standard  shaft  horsepower  available 
and  test  shaft  horsepower  measured 


GW^  =  Test  gross  weight  (lb) 


K  =  Coefficient  of  weight  correction 
w 

SUP  =  Standard  shaft  horsepower  obtained  from  a  model 
specification  engine 

GWg  =  Standard  gross  weight  (lb) 

AR/C  =  Rate  of  climb  difference  due  to  weight  difference 
W  (ft/min) 

10.  The  observed  rate  of  climb  was  corrected  to  tapeline  rate  of 
climb  by  the  equation: 


s 


where:  R/C^.  =  Tapeline  rate  of  climb  (ft/min) 


*  Slope  of  pressure  altitude  versus  time  curve  at  a 
given  pressure  altitude  (ft/min) 

T  =  Test  ambient  air  temperature  at  the  press  sre  altitude 
at  which  the  slope  is  taken  (°K) 

T  -  Standard  ambient  air  temperature  at  the  press  ire 
altitude  at  which  the  slope  is  taken  (°K) 
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11.  The  standard  rate  of  climb  was  finally  determined  by  the 
summarized  equation: 


R/C  =  R/C  +  AR/C  +  AR/C  (15) 

s  T  p  v 

where:  R/C  =  Final  rate  of  climb  standard  (ft/min) 
s 

R/C^,  =  Tapeline  rate  of  climb  (ft/min) 

AR/C  =  Rate  of  climb  difference  due  to  power  difference 
^  (ft/min) 

AR/C  =  Rate  of  climb  difference  due  to  weight  difference 
(ft/min) 

Level  Flight  and  Specific  Range 

12.  Level-flight  speed-power  performance  was  determined  by  using 
equations  1,  2,  and  3.  Each  speed  power  was  flown  at  a  predeter¬ 
mined  Cj  with  rotor  speed  held  constant.  To  maintain  W/p  approxi¬ 
mately  constant,  altitude  was  increased  as  fuel  was  consumed. 

13.  Test-day  level-flight  power  was  correct'  J  to  standard-day 
conditions  by  assuming  that  the  test-day  dimensionless  parameters, 

Cp^,  Cxt.  and  yt,  are  independent  of  atmospheric  conditions. 

Consequently,  the  standard-day  dimensionless  parameters,  Cps ,  cxs» 

and  ys,  are  identical  to  Cpt ,  Cjt>  and  pt,  respectively.  A  corrollary 

tc  the  above  assumption  relates: 


3 

where:  p  *  Density  (slugs/ft  ) 

W  «  Gross  weight  (lb) 

Subscript  t  *  Test  day 
Subscript  s  =  Standard  day 

14.  Equation  16  defines  the  standard-day  density  (Ps)  which  is  required 
for  presentation  of  test-day  data  at  a  standard  gross  weight  (Ws) . 


38 


15.  From  the  definition  of  Cp  (equation  1),  the  following  rela¬ 
tionship  can  be  derived: 


SUP  =  SHP  x  -i  (17) 

s  t  Pt 

16.  The  relationship  shown  by  equation  17  then  defines  the 
standard-day  power  required  for  flying  at  the  same  thrust,  power, 
and  airspeed  coefficients  as  on  the  test  day  but  under  standard-day 
conditions.  Each  level-flight  speed-power  point  was  corrected 

in  this  fashion  to  standard-day  conditions  at  the  target  gross  weight. 

17.  Specific  range  was  calculated  using  the  nondimensional 
level-flight  performance  curve  and  the  specification  fuel-flow 
characteristics : 


NAMPP  =*  rp  (18) 

Wf 

where:  NAMPP  *  Nautical  air  miles  per  pound  of  fuel  (naut  mi/lb) 

■  True  airspeed  (kt) 

W  =  Fuel  flow  (lb/hr) 

Autorotation 


18.  The  autorotational  performance  was  determined  using  equation  15 
except  that  R/C-p  was  re-defined  as  R/Dj. 

R/DT  "  ^dt"  X  T1  (19) 

s 

where:  R/D^  a  Tapeline  rate  of  descent  (ft/min) 
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APPENDIX  IV.  TEST  INSTRUMENTATION 


GENERAL 

The  test  instrumentation  used  during  this  evaluation  was  supplied, 
installed  and  maintained  by  USAASTA.  Sensitive  instruments  were 
calibrated  to  record  the  following  parameters: 

Pllo t J Engineer  Panel 

Airspeed  (boom  system) 

Altitude  (boom  system) 

Airspeed  (standard  system) 

Altitude  (standard  system) 

Outside  air  temperature 

Rate  of  climb 

Rotor  speed 

Angle  of  sideslip 

Fuel  counter 

Gas  producer  speed  (Nj) 

Torquemeter  oil  pressure 
Turbine  outlet  temperature  (T  ) 

C5 

Compressor  inlet  total  temperature 
Compressor  inlet  total  pressure 
Collective  position  indicator 
Photopanel  frame  counter 
Stepper  motor  indicator 

Photopanel 

Airspeed  (boom) 

Altitude  (boom)  ; 

Outside  air  temperature 
Rotor  speed 
Fuel  counter 
Time  of  day 

Gas  producer  speed  (N^) 

Torquemeter  oil  pressure 
Turbine  outlet  temperature  (T  ) 

5 

Photopanel  frame  counter 
Stopwatch 
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APPENDIX  V.  PHOTOGRAPHS 
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Photo  3.  Photopanel  Location. 


APPENDIX  VI.  TEST  DATA 
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NOTE:  /.  UNSHADED  SYMBOLS  DENOTE  337  RAM. 
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OH- SO  A  OS  A  S/M  a  <3  -/a  0  93 

OEMS/ry  AL  T.  7  ODE  =  <090 P  T  CC  STAE/ON  -  /OS  9  /M  fEU/Dj 

CROSS  U/EK9HT  ~2<*7aLa  Cr  -  0  003/ /S 

ROTO#  SPEED  ~3SRRP/n  COME /OOP A  E/OH  =  CL  CAM  -ALL 

DOORS  CM 


True  /t/RSPEED  -^-'pMors 


LTng/ne  Output  Shaft  Norse  power 


7~/GURE  37 

Level  fi/onr Pe/peopma/uce 

OH -ESA  USA  S/NG3-/6G93 


OEAfS/rr  ALT/ TUBE ts  EYES' E T 
GROSS  WE/GHT  -  EGEY  LB 

ROTOR  SPEED  =  SSY  PP/Y7 


CG  STAT/ON  -  HO.  5  /A/  (AETj 

Cf  =0  003/ IS 

CONE/GURA T/ON  =  CLEAN-  ACL 
DOORS  OH 


f 


t 


I 


t 


300 

EOO 

EGO 

EYO 

EEC 

ECO 

/GO 

too 

/YO 

LEO 

/ OO 

SO 


m/L/TARy  RATED 


! 

t 


O  AO  YO  GO  OO  /OO  / EO  /YO 


7rue  /4/r  speed  Khc  ts 


£a/g/a/e  Output  Shaft  Horsepower 


T/gure  SS 

LEVEL  TI./OHT  HeRPO/P/YIANCE 
OH- £4 A  USA  S/A/  64-/6693 


DEA/S/TY  ALT/ TOPE  *  3690  FT 
GROSS  U/E/GHT  *  277S  LB 
ROTOR  SPEED  -  JSV  RP/4 


CG  STA  TiON  =  /07  V  /N  C^LUD) 

cT  —  o.oo  seas 

COA/E/GURA  T/OA /  -  CL  EAA/  -ALL 

DOORS  OR 


06 

0  6 

0</ 

02 

0 


300 

*60 

AGO 

2VO 

£20 

200 

/SO 

/GO 

P/G 

/2C 

/OO 

SO 


/R/L/TAPY  RATED 


20  VO  GO  SO  /OO  120  /HO 

True  /f/R speed  — -  Ka/ots 


FTngine  Output  S'haff  /-/orsef’owep 


Figure  S9 

Lei/el  Flight  Performance 

OH-SSA  USA  S/M  £<9-/6693 


OENS/TT  ALTITUDE  *  9320  FT 
GROSS  U/EtGHT  =  2996  LB 
ROTOR  SPEED  -  359  RPM 


C6  STATION 


=  /0T2  /N/TlUDJ 
-  O  003393 


CONF/GURA  T/ON  -  Cl  FAN- ALL. 

DOORS  OA/ 


'.99 MAX’  NAMPP 


<  Si  § 

lu  ^  .  , 
8  *  ^0* 

1  $  k 

X  | 

ha 

&  *  o 


CURIE  BASED  ON 
■  SPEC  FUEL  FLO  19 
F/G.  7£ 


MILITARY  RATED 
POWER  AVAILABLE 


NORMAL  RATED 
POLLER  AVAILABLE 


RECOMMENDED 
’ CRV/SE  SPEED 


CURVE  DERIVED  FROM 
'  FIGS.  F?S  THRUMS 


True  Airspeed 


Figure  40 

Level  Flight  Performance: 

OH-SSA  USA  S/N as  16693 


OENS/ry  altitude  -  5310  ft 
GROSS  U/ SIGHT  *  ZSWG  LS 

ROTOR  SF>SED  -  JV7  RR/A 


CG  STATION  -  /OG  7  /A/ {'FIND) 

Cr  e  O.  003V69 

CONFIGURATION  =  CESAN  ~  ALL 

DOORS  ON 


O  99 MAX  NAMPP 


I 

$ 

t 

I 


k 

* 


i 

I 


7rue  /Iirspeed  Knots 


II 


uji/hs  j.nc/u/7 q  jm/onj 


CG  STAT/ON  -  /or* Crtt/4) 

Cr  =  Q-003HV* 

CONE! SURA  T/ON  =  CLEAN -ALL 

POORS  ON 


Q99/AAE  NAMPP 


M/L/TAPy  RATED 
POWER  AVAILABLE 


NORMAL  PATE-0 
POWER  AVAILABLE 


rpue  Airspeed 


£~asg/h£  Output  S'hapt  A/opsepol/en 


f/CUPE  M 

LeUEL  fuGHT  PePEOPMANCE 
ON  -58  A  USA  S/NGA-/G683 


density  altitude  *  ws3orr 
GPOSS  WEIGHT  -  2£25  LB. 
ROTOR  SPEED  ~  33  W  RPNT 


CG  STATION  -  106. 9  /N(PPO) 

Cr  =  0. 003*30 

CON  PIG  UP  A t/on  -clean -all 
OOOPSON 


ro 

o.a 

an 

OP 

0.2 


300 

£00 

£30 

2PO 


£20 


7pue  /J/pspeed  — Knots 


£ng/ne  Ourpur  5NArr  Horsepower 


Figure  4/5 

LEVEL  FuGHT  PeRPORMAN&E 
ON -SB  A  USA  S/NGR-IGODJ 


dcm sir*  altitude  •  wso  pt 
gross  weight  s  as*/  is. 

ROTOR  SPEED  s  JEV  RPAf 


cg  station  -  100.9  jn  (pwq> 

cr  *  OLOosrss 

CORPORATION  FARMED -AIL 
DOORS  O  N 


'.99  MAX  NAMPA 


&  1 5a< 

git 

Hu 

uL 


CURVE  BASED  ON 

-spec  puel  nous 

no.  72 


/ n/i/TAPy  rated 

POWER  AVAILABLE 


f  /  [_  NORMAL  RATED 

/  POWER  AVAILABLE 


PAIRED  CURVE  DER/VED 
PRO  NT  clean  courts.  OP 
pigs  23  thru 25  — < 
plus  AE*^i.err*  \ 


RECOMMENDED 

'cruise  speed 


Vy  \  CURVE  DERIVED  PROM 
PIGS.  22  THRU  25 


v 


Figure 

Level  Fl/grt  Perform* a/ce 

OH-SOA  USA  S/A/  GO -/GO  S3 


DEAts/ry  alt/tude  =  sosssr 

GROSS  k/E/GA/T  a  309*13 

ROTOR  SPEED  -  3S*  RP/Y7 


CG  SrAT/ON  =  J07  O  /A/(Ek/D) 

Cr  «  0003/3/ 

CONE/GUfiAT/ON  =  ARMED  -ACL 
DOORS  OH 


300 

300 

360 

3*0 

330 

300 

too 

too 

1*0 

/30 

too 


RT/UTARY  RATED 


'£  OUTPUT  Shapt  Horsepower 


P/gure  y? 

£si/EL  P/JGHT  PePPORYTTANCE 
OH-S&A  USA  S/N  66-/6693 


dens/ty  AtL  t/tooe  -  86/spt 

GROSS  WE/GNT  -3007 /.a 

POT  OP  SPEED  -3SRPPM 


CG  STATION  -  J07.)  /N(PWD) 

Cr  -0003*69 

CONP/6URAT/ON  -ARMED  -ALL 
DOORS  ON 


& 


5  JJ 

It 

! 

s 

¥ 


? 


08 


0.6 


OA 


02 


300 


380  J 

2t»0  | 

3*0 

j 

230  ! 
300 

180 

/ 60 

/*o 
§  /£0 
/oo 


M/L/TAPY  RATED 


80  1 - 

O  20  VO  60  80  ZOO  Z20  ZPO 


True  Airspeed  '-—'Knots 


S3 


£ ~M6/N£  Output  Shatt  KopsspoiuSP 


f/GUPC  M 

i£U£L  fiiGHT  f*£PPOPiYiAHC£ 
OH-S6A  USA  S/A/  06 -/GO  93 


Q£NSiTy  /UT/TUOC  =  H9SAT 
GPOSS  U/SJGHT  -20/0  16 

potop  pp/rr  =  sso  ppm 


C<£  STAT/ON  =  tOO.6  /N. 

Cr  -  oaoars S 

COA/P/SUPAT/OA/  -APMSO- CARGO 
DOORS  OPT 


5 

i 

i 

$ 

i 


300 

POO 

POO 

PRO 

SPO 

POO 

/go 

/so 

*90 

/eo 

zoo 


MJUTAPy  RATCO 


30  L— — -  ■  —  —  •  .  ■■  . .  ■  - 

O  40  90  GO  60  tOO  IPO  /W 


True  /?/ pspecd  — Knots 


£a/o//v£  Output  Shaft  /-jpPSFPOu/EP 


F/GUOE  */9 

LEVEL  fi/GMT  PERFORMANCE 
OH-SOA  USA  S/NSSH4SOJ/ 


Q£M£try  ALTITUDE  m  HEAD FT 
SPOTS  k/CMAT  xEPPOLO 

ROTOR  SPEED  9JS*PP*r 


cm  stat/on  =  /op.  /  /a/ fru& 

Cr  =  O  oqjj/s 

CONF/GURAT/OA/  =  AP/rT£D  -CARGO 
DOORS  OFF 


TOO 

POO 

POO 

P¥0 

POO 

dbo 

/so 

/mo 

/HO 

/DO 


/r/ILlTAPr  RAT£D 


0 


/DO 


Fagupe  50 

Level  Fl/sat  Pereor/ttaajce 

OH- ESA  USA  S/A/  64-/6693 


DEA/S/ry  ALTITOOE  =  V 7 SEEK 
GROSS  UJE/GHT  -  4992  13. 
ROTOR  SPEED  -  SEA  PPM 


CG  STAT/OH  =  /07.O  AAJ  (Ek/Q) 

Cr  =  0.00  3*30 

COA/E/GOPAT/OA/  -  A  PATTED  -  CARGO 
DOORS  OE/r 


k  0.3 

\  5  3 

ju  2  $a< 

I  *  \o.« 

Mi 

S  g  $**; 
ij  $  & 

$  S  S 


& 


$ 

i 

a 

a 

i 


900 

330 

360 

290 

230 

200 

AdO 

/SO 

/*/o 


/ML  ITARY  RATED 


£a/o//wt  Oum/r  Snap  r  Horsepou/er 


fisufie:  51 

Level  Pl/ght  Pepeormance 

OH-SOA  USA  S/N 68-/6693 


OENE/ry  ALT/TUDE  =  /J9SPT 
GROSS  U/E/GHT  =  267/  L9 

ROTOR  SPEED  =»  Jt S¥  PPM 


CD.  STAT/ON  =  /07J  /NfEk/p 

Cr  -O.OOE76S 

conp/surat/on  -ap/tted-all 
doops  opr 


\ 

\ 

I 


to 

V, 

! 

i 

I 


08 

3 

i X06 

b 

<*<?  V 

I 

X0  2 

fc 

SI 

^  o 


300 

380 

360 

390 

330 
300 
A30 
/ 60 

/VO 

//SO 

/OO 

<90  - 
O 


MJL1TARY  PAYED 


20  90  60  90  /OO  //SO  /VO 


True  A/rspeeq  ~  Knots 


£~n6ine  Outlet  Shaet  MoRSEPOkYER 


f/auRE  52 

Level  fL/onr  T^e rt ormance 
OH -54 A  USA  SUN  05  /0093 


DENSITY  AL  T/TUDE  -  *7*0  FT  CS  STATtON  -  /07./  //V  (EiRO) 

GROSS  kUEJGRT  -Z7/3LR  Cr  *  0.003123 

ROT  Of?  SNEED  —35*  RPM  CONE/ SURA  T/ON  -  ARMED  -ACL 

DOORS  OEE 


True  /1/rspeed  — Knots 


M 


Output  Shaft  A/ofsfpou/fp 


f/sup£  5S 

Leufl  fi  teur  Ptpfop/yiahcf 
OH-SSA  USA  S/H  *3-/4493 

OCNS/TV  ALTJTUOF  c  £070  F  T  CS  STAT/OM  =  /0£.P  ///(’FA/Oj 

GPOSS  U/F/&HT  a  3977  /A  Cr  »  0003440 

Pa  TOP  SP£FO  *  3SP  PPM  CONF/6UPA  TJOAJ  =  APAfFO  -ALL 

DQOPS  OFF 


Patc  Or Ocsccn  r  - — '  PP/X7  Cal/orat£d  /J/rsp£eo  - — •  Knots 


P/guac  £4 

Pi/ TORO  TAT  ZONAL  D£SC£NTS 
OH-53  A  US/ f  S/NSO-/GG93 
CL£AN  CON r /SO R A  r /ON 

note:  /  corves  osta/ncd  rro/rr  r/ss  S5  thru  S  ? 7 


/oo 


so 


n 


BEST  CL/OC  D/STANCE 


-opr/frru/tr 


40 


VO 


/rr/N//rtu/rr  pa  re  or  oescent 


so 


2VOO 


2200 


sy/n 


TR/rr  ocns/ty  sross 

AIRSPEED  ALT/TOOE  HEIGHT 

_ k cuts  (eh _  cm 


CG 

S  TAT /ON 


LmL 


o 


H7  3300 


24  vo  JOTOCrnct 


□ 


H7  9/30 


2000  / 07.0(riUQ ') 


2000 

/GOO 

/GOO 

iVOO 

l 

/20o\ 


/OOO  1  . .  . 

320  320  JVO  350  360  370 


MO 


390 


Poror  Speed  —  PP/Y7 


/Pate  Of  Descent  — '  FP/V7 


f/GUBE  S£> 

/Jo  row ta r zonal  Descents 

ON-SEA  USA  S/NGS~/6GStJ 
CL  EAN  CONF/GOffAT/ON 
330  ffPSTl 


syj>f 

oEA/s/ry 

ALT/Tt/OE 

(FT) 

GPOSS 

U/E/SNT 

(LB) 

CG 

srsr/ON 

ON) 

O 

95  90 

20  VO 

I070(FI2& 

□ 

6930 

2000 

/070(FUQ) 

A 

/2/SO 

2/GO 

/07Q(FVtf 

2000 

2*00 

2200 

2000 

/BOO 

/GOO 

WOO 

J200 

/OOO 

aoo 

OOO 

VOO 

200 

o  - 

o 


20  VO  SO  SO  2)0  / 20 

Cal/bpated  /4/bspeeo  — Knots 


lA/cf-J' - '  UH33SJ(JJC> 


f/SC/HS  56 

/}U  TORO  TA  r/OHAL  DSSCSNTS 
OH  54 A  USA  S/A/  64-/6493 
CJ.SAH  C OAF /SO A  A  TJOH 
3SY  PPM 


osNS/rv 

AHT/rUD£ 

/ft/ 

GROSS 

\YEtGHf 

(ls) 

CG 

STAT/ON 

l/A// 

9/9S 

26YO 

/0?0(fU/Q) 

□ 

/OS 90 

2600 

/op.ofua 

A 

/3360 

2/60 

I070(FIHQ 

3600 

3*00 

2300 

3000 

/OOO 

/400 

MOO 

/OOO 

/OOO 

600 

600 

YOO 

200 

o  L 

O 


30  HO  60  60  /OO  /BO 


CauMATSD  A 1/PSP££0  ' — '  X'/VOTS 


Pate  Or  — /~P/Y7 


Fsuae  57 

FcrrororA  tjomah.  Descents 

OH-S4A  USA  S/AJSS-JSS9J 
CLEAN  COMr/GURAr/OM 
390  AFfif 


fyor 

DENSITY 

Air/TUDE 

FD 

cross 

NE/SNT 

El  A* 

srUr 

O 

(3 EOS 

£440 

(070(TUQ) 

□ 

(CMS 

£600 

(07.0  (EUQ( 

A 

(£490 

£(40 

(070  fM) 

£600 

3*00 

£300 

eooo 


tsoo 

(600 

(400 

(£00 

toco 

&oo 

coo 

yoo 

£CO 


o  - - 

o  30  *0  40  oo  too  tea 

CaUMRATED  PtESFEEO - KNOTS 


Mrs  OF  DESCENT 


103 


F/gu/mt  £& 

Co/ttpasssop  Ia/cst  Charactzk/s  r/c  Cosrrf***/soN 

OH-rSA  OS  A  S/A/  GS-/GGSJ 
T6S-A-700  £AJ&N£ 


■0Wr/CL£  S£PAPA  TOP  SNSTAL  L  £0 


SO  OO  GO  SO  tOO  /SO  /OO 

CauSPAT£D  d/RSP££D  Fa/OTS 


104 


F/GU/2E  39 

E/*g//*eX/*le  r  C//A&Pcre/?/sr/cs 

OH -SAP  i/S/t  S/7*  G&-/G<0&A 
PGJ-P-POO  EHG/HE 


sy/Yi 

PRESS 

per 

frrj 

GROSS 

k/E/GPr 

(LB) 

porop 

SPEED 

(pp/m 

CG 

STPT/ON 

0 

2995 

2*00 

35* 

/070tPL*O) 

□ 

£940 

2*00 

35* 

l0?0(Pt*D) 

A 

5/0 

2*00 

35* 

/070fPMD) 

0 

9930 

2*00 

35 * 

i O70CEU/C ) 

0 

tO/S 

2*00 

35* 

/070(Pl*0) 

u 

* 970 

2*00 

35* 

/o?A(rk/D) 

& 

9955 

2*00 

35* 

/ o?ocn*o. ) 

&4RT/CLC  SEPPPPPOP  PE/POUED 


fkiORE  60 

£aa va/e  Inl  e  r  O r a rac  ter  as  tags 

OH- ESA  CASA  S/AA  CB-aGGSUT 
TG3-A-700  ERG/HE 


sy/rr 

PRESS 

ALT 

LTD 

GROSS 

ROTOR 

SPEED 

CRPRt) 

CS 

STATAON 

o 

399S 

RROO 

3S9 

A 07. 0  (TtRQf 

□ 

S9GO 

AVi OO 

3S V 

A07.0  (EUA0 

A 

9930 

3900 

359 

AO7.O(fbA0 

o 

sao 

3ROO 

3S9 

07.0  (FWQ) 

o 

A*>0 

£630 

3S9 

AOS.9(EuAO) 

0 

aaro 

e/ao 

3S9 

A07.0  (ELSA}) 

0 

AOAS 

aooo 

339 

A  07.0  (El*/£) 

V 

*A970 

avco 

339 

A070(EUAQ) 

A 

999S 

avoo 

369 

A070(EUAE} 

Calibrated  Aarsreed  '-^'Xhots 


106 


Pepepaed  Exhaust  Paessupe  Loss  ~APfrJ£,  Ih.  Pa  O 


ftsu AM  61 

Ettec  r  Or  3el  l  Exhaust  Ex  re ns/oh 
Oh  T63-P-7O0  Exhaust  Stat/c  Ppessupe 

OH -SEA  USA  S/M  4Ut  ~  /<LS9J 


HOTS.  /  DATA  TUPH/SMEO  3Y  SELL  HELtCOPTEP  COW  AH* 


Pefepred  Gas  Ppoovcea  Speed  '~-'N//Ve 


107 


Referred  Tuna /me  Gutuet  Temper  atoms 


Figure  63 

Eng/a/s  C  haractsr/st ics 
0H-56A  USA  S/ N 68-/6693 
T63-A  700  SjN402Q// 


MOTES 

/  SHAFT  HORSEPOWER 
CORRECTION  FACTOR  (C,) 
AND  Tr,  CORRECTION 
FACTOR (Cf)  OBTAINS 0 
FROM  ALUS  ON  ENGJMl 
MODEL  SPECIFICATION 
6  03 


Referred  Shaft  Horsepower  ~  SHF^J Sot  C, 


K 'Gure  £</ 
/J/RSPEEO  Cal  /3RAT/ON 
OH-Sa A  USA  S/A/  66-/SS93 
SHIPS  SYSTEM  IN  LE /EL  PL/GHT 


SYM 

OENS/TY 

ALTITUDE 

fET) 

GROSS 

WEIGHT 

-CL31 

ROTOR 

SPEED 

(RPMH 

CG 

STATION 

CJN) 

DOOR 

CONE 

CAL 

METHOD 

0 

3720 

ESVS 

JSV 

/os  a  K wo) 

ON 

GROUND  COURSE 

□ 

3720 

2SV3 

3V7 

/os  a  (rwa) 

ON 

GROUND  COURSE 

A 

03  VS 

£567 

35V 

/07S(Pk/D) 

OPE 

TRAILING  00/06 

o  so  vo  <so  ao  /oo  /eo 


Indicated  Airspeed  — '  Knots 


no 


Cs4c /b rated  /7/rsreed  • — Kn/ots 


density 

ALT/ TUBE 


sy/o 

cm 

0 

7355 

□ 

GS/O 

A 

7115 

C7 

7065 

V 

2 

o 

-2 

-■V 


Ft  SURE  6<Z> 

Airspeed  Cal  jap  at  /on 

ON  58  A  USA  S/N  64-/46SV 

snips  system  in  adtorotation 


6 BOSS  ROTOR  CG 


ALIGHT 
(L5)  . 

SPEEG 

{'PPM) 

STATION 

ON) 

2525 

35V 

106  7  (Tad) 

2525 

390 

/os  7 (tad) 

2525 

330 

/  OG.. 7  (F AD) 

2587 

35V 

/07.6(F AD) 

V 

£ 

A 

A 

□ 

or 

^  O 

V 

0 

8 

A 


POOR 

JaML. 

ON 

O/QL 

trt£THaD 

TRAILING  BQ/Tta 

ON 

TRAILING  BOMB 

ON 

TRAILING  a 0/0 a 

OFF 

TRAILING  BO/O 5 

JnG/CATEO  /hfiSPEED  KNOTS 


112 


K/GUAE  6  7 

/)//2SEEED  Cal/ONAT/ON 
OH -SEA  USA  S/NLA  /LA  S3 
TEST  3COM  SYSTEM 
CLEAN  CONF/CUNAT/OK/ 


r ha/ ling  ao/vta  method 


V,  5 
$  | 

V 

1  l 

£  Q 

A 

'a 

O 

£8 

<3^ 

-z 

/AO 

sm 

EL /CAT 
COM4 

OENS/TY 

ALT/rUOC 

_ d  zi _ 

GFOSS 

WEIGHT 

CLOl.... 

POTOA 

SPEED 

(a rati 

CS 

STATION 

Lilli.-. 

o 

LF 

SO  90 

2V90 

3SV 

/07G  (END) 

□ 

LF 

3750 

2VSS 

JV7 

107  S  (TWO) 

o 

C 

*720 

2VAO 

35 V 

/07  V  (END) 

A 

AOTO 

7S/S 

2VVO 

JSV 

/073  (END) 

AUTO 

7735 

2305 

330 

zoo  s  (end) 

U 

AUTO 

7270 

23H5 

390 

/OLA  (END) 

O  30  VO  AO  SO  /OO  120 


InO/CATED  d/FSPEED 


Knots 


113 


F/gur£  63 

Al  tim£T£r  Cal  ibrat/on  For  Stanoaro  Srsr£/rr 

ON-SAA  USA  S/NGA-I6A9J 


PR€SSUR£  GROSS  ROTOR  CG 

AlT/ruO£  W£/GAT  SP££D  STATION  DOOR  FLT 


syitf 

(FTJ 

CL&J 

(RPZAJ 

(INI 

CONP 

CONDTN 

0 

2GSO 

25V3 

35V 

!O(0  5  (FW& 

ON 

L£V£l 

.O 

*3/0 

4 ?525 

35V 

iOG  7  (FNQ) 

ON 

CL/MO 

o 

5HO 

£525 

35V 

lOO  7(F*/Q) 

ON 

AUTO 

o* 

RTSS 

£5£5 

330 

!OG  .7  (FU/Sj) 

ON 

AUTO 

a 

2550 

25VS 

3V7 

I06.S(FU/0) 

ON 

L£V£L 

A 

VVlS 

2525 

390 

106. 7(FVs/£) 

ON 

AUTO 

□ 

3S30 

2557 

35V 

107  6(FyOQ) 

OFF 

L£V£L 

□ 

S3  70 

2557 

35V 

i07  6(rW£$ 

OFF 

CLIMB 

□ 

VTT5 

2507 

35V 

107. 6 

OFF 

AUTO 

NOT£  At  Tllrt£T£R  POSITION  £RROR  Q£RH/£D  FRONT  A!R5P££0  POSITION 
£RROR  DATA,  FIGS  6  V  THRU  66 


O  £0  VO  60  30  /OO  /AO 


Tnokatco  i4irsr££o  ■ — Knots 
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ssuee  Alt/tude '/eee 


f/ctRE  <+9 

Shaft  Horsepower  Ava/laqle  Co/ttphrisoh 

OH  50 A  USA  S/ZUOA  /SSSJ 
TOS-sA-TOO  E/VOJRE 
TAKEOFF  RATEO  POWER  TTf  m  /JOO  V 

HOTS  /.  ST  A  T/C  COMO /T/ OH 5 

*  Q  OLE tO  AMO  AHT/-  /CE  OFP. 

3  EOtMER  EXTRACTED  EQUALS  2.0  SHP 
<  /HiET  LOSSES  BASED  OH  E/GS  59  ANO <j><D 

5  EAHAUST  PRESSURE  LOSS  IS  1.16  /RCHtS  OE  H^O,  F/S.61 

6  SHAFT  HORSEPOWER  OER/l/EO  EROM  E/V6/ME  MODEL.  SPEC/P/C  A  T/OH 


w  ao  t»o  /so  boo  two  zoo  szo 


Shaft  Horsepower  Available 
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Pressure  /L  n  tude  Peef 


f/GURE  70 

5haft  horse  poulr  A 'i/ail able 

OH  -  S3  A  USA  S/N  S3-/&69J 
TEJ-A-TOO  ENGINE 
TAXEOTE  RATED  power  rTf  =  JJSO  v 
PARTICLE  SEP4RAF0R  /HSTALL.ED  JSV  RPA7 

NOTE  /  STATIC  CONDITIONS 

2.  O  BLEED  AND  ANT/-/CE  Off 

J  POWER  £  ATRAC  T  LD  EQUALS  2.0  SHP 

V.  INLET  LOSSES  BASED  ON  F!  OS  59  AND  60 

S  EXHAUST  PRESSURE  LOSS  IS  US  ,NCH£S  OP  HjO,  FK*  6>  1 

6.  SHAFT"  HORSEPOWER  DERIVED  FROM  LROlHE  MODEL  SPECIFICATION 


VO  30  MO  /SO  200  2VO  230  SRO 

Shaf  t  Horsepower  Avail  abl  e 
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TRANSMISSION 
- LIMIT 


Pres  s  u re  Fl  r/  root:  -—Pee  t 


Figure  71 

Shaft  Horsepower  Fva.l  abl  e 

OH-SSA  USA  S/N64  /649S 
TOD  -R-700  ENGINE 
NORMAL  RATED  POWLR  Tr^  =1240  V 
PARTICLE  SEPARATOR  INSTALLED  SSV  RPM 

NOTE  /  STATIC  COND/T/ONS 

2  O  BLEED  AND  ANTt-ZCE  OFF 
J.  POWER  EXTRACTED  EQUAL S  2.0  SAP 
A  /NLET  LOSSES  BASED  ON  FJGS  59  AND  (50 
S.  EXHAUST  PRESSURE  LOSS  /S  / /<&  /NCHES  OF  H£  O,  F/O  61 
6  SHAFT  HORSEPOWER  DERIVED  FROM  ENGINE  MODEl.  SPECIFICATION 


Shaft  Horsepowl  p  Flail  abl  e 
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APPENDIX  VII.  SYMBOLS  AND  ABBREVIATIONS 


SYMBOL 

6 

a 

6 

t 

A 

ACIP  , 
ic 


AR/C 

P 

AR/C 

w 

ASHP 


AT 


y 

p 


p 


t 


DEFINITION 


Pressure  ratio  based  on  ambient  condition 
Pressure  ratio  based  on  test  condition 


Difference  in  value 

Indicated  compressor  inlet  pressure  difference 
(P  -  P  )  corrected  for  instrument  error  (in.  of  Hg) 
T2  3 

Excess  power  between  installed  test  aircraft 
power  available  minus  horsepower  required  to 
hover  at  a  reference  skid  height;  nondimensional 
factor  for  excess  power 

Altimeter  position  error 


Difference  in  rate  of  climb  due  to  power  differences 
Difference  in  rate  of  climb  due  to  weight 


Difference  in  standard  shaft  horsepower 
available  and  test  shaft  horsepower  measured 

Temperature  difference  (°C) 

Airspeed  position  error 

Airspeed  ratio;  nondimensional  unit  of  airspeed 
Density;  air  density 
Standard-day  density 


Test-day  density 


Density  ratio 
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SYMBOL 


DEFINITION 


0 

s 


Standard-day  air  density  ratio  at  the  test 
indicated  altitude 


J5~ 

avg 


✓ 

Average  density  ratio  at  the^tverago  density 
altitude  ' 


0 


t 


Temperature  ratio  based  on  test  condition 


A  Main  rotor  disc  area 

aQI  661.48  knots 

w  L 


c 


1 


Shaft  horsepower  correction  factor 


* 


Gas  producer  and  turbine  outlet  total  temperature 
correction  factor 


Fuel-flow  correction  factor 

Cp  Power  coefficient;  nondimensional  unit  of  power; 

coefficient  of  power 

Cp  Power  coefficient  based  on  standard  condition 

a 


Cp  Power  coefficient  based  or.  test  condition 

CIT;  T  Compressor  inlet  total  temperature 

2 


CIT 

ic 


Indicated  compressor  inlet  total  temperature 
corrected  for  instrument  error  (°C) 


cps 


Cycles  per  second 


C 


T 


Thrust  coefficient;  nondimensional  unit  of  thrust 
or  weight;  coefficient  of  thrust 


% 

Thrust  coefficient  based  on  standard  condition 
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SYMBOL 


DEFINITION 


°C 

°F 

°K 

dh£ 

dt 

F 

e 

FU 

GR 

GW 

GW 

s 

GW 

t 

»D 

HP 

Hz 

in.  of  Hg 


in.  of  H2O 


w 


Thrust  coefficient  based  on  test  condition 

Degree(s)  centigrade 
Degree(s)  Fahrenheit 
Degree(s)  Kelvin 

Slope  of  pressure  altitude  versus  time  curve 
at  a  given  pressure  altitude 

Equivalent  flat  plate  area 
Fuel  used 

Gear  ratio  of  the  output  shaft  rotational  speed 
to  the  main  rotor  rotational  speed 

Gross  weight 

Standard  gross  weight 

Test  gross  weight 

Density  altitude 

Pressure  altitude 

Hertz 

Inches  of  mercury 
Inches  of  water 

Power  correction  factor;  coefficient  of  power 
correction;  correction  factor  for  variation  in  power 

Conversion  factor  to  change  measured  engine 
torque  pressure  (psi)  to  ft-lb 

Weight  correction  factor;  coefficient  of  weight 
correction;  correction  factor  for  variation  in 
gross  weight 
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SYMBOL 


DEFINITION 


“n 


tip 


V  ^7 


2 

R 

R/C 

R/Cc 

R/^ 

R/D 

R/D„ 


S 
SHP 


avail 


SHP  at  2  ft 
req 


Advancing  tip  Mach;  advancing  tip  Mach  number 

Gas  producer  speed 

Referred  gas  producer  speed  at  test  condition 

Power  turbine  speed 
Main  rotor  speed 
Ambient  total  pressure 

Pa  at  the  indicated  pressure  altitude  plus  APa 
for  altitude  position  error  using  formula  7 

Exhaust  pressure 

Compressor  inlet  total  pressure 

Radius;  main  rotor  radius 
Rate  of  climb 

Standard  rate  of  climb;  final  rate  of  climb  standard 

Tapeline  rate  of  climb 

Rate  of  descent 
Tapeline  rate  of  descent 

Course  length 

Shaft  horsepower  available  for  the  installed 
test  engine  at  takeoff  atmospheric  conditions 

Shaft  horsepower  required  for  a  2-foot  hover 
skid  height  at  takeoff  atmospheric  conditions 
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SYMBOL 


DEFINITION 


SHP 

s 

SHP 

t 

S/N 

S/S 

t 

T 

3ic 

TOP 

TOT;  T^ 

TOT;  T^ 

TRQ 

T 


T  ;  0 
t5  *  t 


cal 


cal 


bomb 


cal 


std 


IC 


Standard  shaft  horsepower  obtained  from  a 
model  specification  engine 

Test  shaft  horsepower  obtained  from  a  nodel 
specification  engine 

Serial  number 

Sideslip  angle 

Time  required  to  travel  the  course  distance 

Indicated  ambient  temperature  corrected  for 
instrument  error 

Takeoff  power 

Turbine  outlet  temperature 
Turbine  outlet  total  temperature 
Torque 

Test  ambient  air  temperature  at  the  pressure 
altitude  at  which  the  slope  is  taken 

Referred  turbine  outlet  total  temperature 


Standard  ambient  air  temperature  at  the  pressure 
altitude  at  which  the  slope  is  taken 

Calibrated  airspeed 


Bomb  system  indicated  airspeed  corrected  for 
instrument  error 

Standard  calibrated  airspeed  obtained  from 
the  ground  speed  course 

Test  system  Indicated  airspeed  corrected  for 
instrument  error 
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SYMBOL 


DEFINITION 


Test  system  indicated  airspeed  corrected  for 
instrument  error 

Never  exceed  airspeed 
True  airspeed 

Gross  weight;  aircraft  gross  weight 
Fuel  flow;  fuel-flow  rate 

Standard-day  gross  weight 

Test-day  gross  weight 

Gross  weight  divided  by  density 


ABBREVIATION 

DEFINITION 

AC 

Alternating  current 

AVG,  avg 

Average 

BHC 

Bell  Helicopter  Company 

CG,  eg 

Center  of  gravity 

DC 

Direct  current 

deg 

Degree/degrees 

FAA 

Federal  Aviation  Administration 

fig.,  figs. 

Figure,  figures 

fpm 

Foot/feet  per  minute 

FS 

Fuselage  station 

ft 

Foot/ feet 

fwd 

Forward 

GRWT,  grwt 

Gross  weight 
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ABBREVIATION 


DEFINITION 


hr,  hrs 

Hour,  hours 

in. 

Inch/ inches 

KCAS 

Knots  calibrated  aiispeed 

KTAS 

Knots  true  airspeed 

lb 

Pound/pounds 

LOH 

Light  observation  helicopter 

MAX,  max 

Maximum 

MIN,  min 

Minimum 

MRP 

Military  rated  power 

NAMPP 

Nautical  air  miles  per  pound 

NAMT 

Nautical  air  miles  traveled 

NRP 

Normal  rated  power 

OAT 

Outside  air  temperature 

OGE 

Out  of  ground  effect 

rpm 

Revolutions  per  minute 

SHP ,  shp 

Shaft  horsepower 

SL 

Sea  level 

SUBSCRIPT 

DEFINITION 

a 

Ambient 

s 

Standard;  standard  day 

std 

Standard 

t 

Test;  test  day 

T 

Tapeline 

1 

Reciprocal  heading 

2 

Reciprocal  heading 
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APPENDIX  VIII.  DISTRIBUTION 


Agency 

Commanding  General 
US  Army  Aviation  Systems  Command 
ATTN:  AMSAV-R-F 
AMSAV-C-A 
AMSAV-D-ZDOR 
AMSAV-D-W 
AMSAV-R-R 
PO  Box  209 

St.  Louis,  Missouri  63166 

Commanding  General 
US  Army  Materiel  Command 
ATTN :  AMCPM-LH 
PO  Box  209 

St.  Louis,  Missouri  63166 

Commanding  General 
US  Army  Materiel  Command 
ATTN :  AMCRD 

AMCAD-S 

AMCPM-AI 

AMCPP 

AMCMR 

AMCQA 

Washington,  D.  C.  20315 

Commanding  General 
US  Army  Combat  Developments 
Command 

ATTN :  USACDC  LnO 
PO  Box  209 

St.  Louis,  Missouri  63166 

Commanding  General 
US  Continental  Army  Command 
ATTN:  DCSIT-SCH-PD 
Tort  Monroe,  Virginia  23351 


Test  Interim  Final 

Plans  Reports  Reports 


5 


5 


6 

2 

2 

2 

1 


5  15 


2  12 

1 

5  15 

1 

2-2 

1 


11  11  11 


1 
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-* 


4 


Agency 

Commanding  General 
US  Army  Test  and  Evaluation 
Command 

ATTN :  AMSTE-BG 
USMC  LnO 

Aberdeen  Proving  Ground , 

Maryland  21005 

Commanding  Officer 
US  Army  Aviation  Materiel 
Laboratories 
ATTN:  SAVFE-SO,  M.  Lee 
SAVFE-TD 
SAVFE-AM 
SAVFE-AV 
SAVFE-PP 

Fort  Eustis,  Virginia  23604 

Commanding  General 
US  Army  Aviation  Center 
Fort  Rucker,  Alabama  36362 

Commandant 

US  Army  Primary  Helicopter  School 
Fort  Wolters,  Texas  76067 

President 

US  Army  Aviation  Test  Board 
Fort  Rucker,  Alabama  36362 

Director 

US  Army  Board  for  Aviation 
Accident  Research 
Fort  Rucker,  Alabama  36362 


Test  Interim  Final 

Plans  Reports  Reports 


2  2  2 
111 


1 

2 

1 

1 


1 

111 

111 

111 

1  1 


President  -  -  1 

US  Army  Maintenance  Board 
Fort  Knox,  Kentucky  40121 

Commanding  General 

US  Army  Electronics  Command 

ATTN:  AMSEL-VL-D  1 

Fort  Monmouth,  New  Jersey  07703 


12? 


Agency 


Test 
PI  ans 


Interim  Final 
Reports  Report s 


Commanding  General 
US  Army  Weapons  Command 
ATTN :  AMSWE-RDT 
AMSWE-REW 

(Airborne  Armament  Flying) 

Rock  Island  Arsenal 

Rock  Island,  Illinois  61202 

Commandant 
US  Marine  Corps 
Washington,  I  C.  20315 

Director  1  1 

US  Marine  Corps  Landing  Force 
Development  Center 
Quantico,  Virginia  22133 

US  Air  Force 

Aeronautical  System^  Division 
ATTN:  ASNFD-10 

Wright  Patterson  Air  Force  Base, 

Ohio  45433 

Air  Force  Flight  Test  Center 
ATTN:  PSD 
SYSE 

Edwards  Air  Force  Base, 

California  93523 

Naval  Air  System  Command 
Headquarters  (A530122) 

Department  of  the  Navy 
Washington,  D.  C.  20350 

Commander  1 

Naval  Air  Test  Center  (FT23) 

Patuxent  River,  Maryland  20670 

Federal  Aviation  Administration 
ATTN:  Administrative  Standards 
Division  (MS-110) 

800  Independence  Avenue  S,W. 

Washington,  D.  C.  20590 


2 

2 


1 


2 


1 


5 

2 


1 


1 


2 
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Test 

Interim 

Final 

Agency 

Department  of  the  Army 

Office  of  the  Chief, 

Research  and  Development 

Plans 

Reports 

Reports 

ATTN :  CRD 

Washington,  D.  C.  20310 

Department  of  the  Army 

Deputy  Chief  of  Staff  for  Logistics 

7 

7 

ATTN :  LOG/MED 

- 

- 

1 

LOG/SAA-ASLSB 

Washington,  D.  C.  20310 

1 

Director 

US  Army  Aeromedlcal  Research  Unit 

Fort  Rucker,  Alabama  36362 

1 

Bell  Helicopter  Company 

Military  Marketing  Sales  Engineering 
PO  Box  482 

Fort  Worth,  Texas  79901 

5 

Allison  Division  of 

General  Motors  Corporation 

PO  Box  894 

Indianapolis,  Indiana  46206 

5 

Defense  Documentation  Center 

• 

20 

Cameron  Station 
Alexandria,  Virginia  22314 
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EDWARDS  AIR  FUkCC  BASE,  CALIFORNIA  93523 
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PRODUCTION  OII-58A  HELICOPTER, 
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Final  Report,  August  1968  through  May  1970 
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PO  Box  209,  St.  Louis,  Missouri  63166. 
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n  Supplementary  notes 

tl.  SPONSORING  MILITARY  ACTIVITY 

US  ARMY’  AVIATION  SYSTEMS  COMMAND 

ATTN:  AMSAV-R-F,  PO  Box  209 

P0  Box  209,  St.  Louis,  Missouri  63166 

II  ABtTRAC  T 


Performance  tests  were  conducted  on  a  production  OH-58A  helicopter 
to  determine  compliance  with  performance  guarantees  outlined  in  the 
detail  specification  and  approved  revisions,  and  also  to  provide 
information  for  the  operator's  manual.  Testing  was  performed  by  the 
LS  Army  Aviation  Systems  Test  Activity,  Edwards  Air  Force  Base,  Cali¬ 
fornia,  during  the  period  between  19  August  1969  and  13  January  1970. 
The  testing  consisted  of  99  flights  totaling  62.5  productive  hours. 

The  0H-58A  met  or  exceeded  all  of  the  contractual  performance  guaran¬ 
tees.  The  engine  inlet  loses  with  the  particle  separator  installed 
exceeded  the  limits  of  the  detail  specification.  A  single  flight  at 
cold  temperatures  indicated  that  level  flight  performance  is  signifi¬ 
cantly  affected  by  compressibility.  Although  all  contractual  hover 
performance  guarantees  were  met,  the  helicopter  could  not  hover  out  of 
ground  effect  on  a  95°F  day  at  gross  weights  greater  than  2930  pounds 
with  the  particle  separator  installed.  Under  moderate  temperature 
conditions,  the  performance  capabilities  of  the  OH-58A  are  satisfactory 
fo.  mission  accomplishment .  It  is  recommended  that  consideration  be 
given  to  increasing  the  utility  of  the  OH-58A  by  installing  a  more 
powerful  engine. 
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